AVAILABLE IN A FULL RANGE OF SHAPES. THE NEW MORRISFLEX DUAL HIGH SPEED UNIT 
PERFECTLY BALANCED & ACCURATE. UNSURPASSED 2-SPEED, 20,000 AND 30,000 R.P.M. 
FOR HIGH SPEED CUTTING OF THE TOUGHEST METALS. SPECIALLY DEVELOPED FOR 
RECONDITIONING SERVICE AVAILABLE TOOL ROOMS, FETTLING AND POLISHING SHOPS: 





BO MORRIS LTD: MORRISFLEX WORKS: BRITON ROAD COVENTR 
TELE PRP HOME JSCOVENTA Y 508125 iy ; 
MORISFLEX COVENTRY 
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By courtesy of the Standard Motor Company 


Continuous Finishing plant for Ferguson Tractors. i 
Entry and exit end of the final coat oven. 


Carrier Fngineering Company |td 














24 BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W.1, 
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When it come 


Pinchin 


The industrial Paint 


4 CARLTON GAR 
LONDON. 


Tel. TRA 
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5 to the Finish—call in 


Johns 


5 Service 
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An outstandingly fine paint 
finish wins customers at a 
glance. Whatever and where- 
ever you sell: a PJ. Finish 
is a prime sales asset. 








P.J. BRANCHES AND STOCK DEPOTS: 
Dalton Buildings, Dalton Street... ... Belfast 58643 
King Edward's Place, Broad Street ... Midland 1042-3-4 


PRINCIPAL 


72 Brewster Street ... 


Brighton 23739 

Ag dca ee 20765 

Ocean Chambers, 190 West George Street Douglas 3281-2 
Leeds 24377 

Liverpool. Bootle 2121 

Blackfriars 3800 


41 Lower Canal Walk 











Newcastle-on-Tyne 21919 
Southampton 3648 
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é Ima ° 
’ sort of a 


industrial 


baby-sitter 
: A) | 





Mr. Therm not only needs precious little 
looking after — he can look after many jobs and 









processes for you ... automatically. Gas is so 


rae 
xe 
; j j 
LAN 
MR. THERM HELPS IN 
INDUSTRIAL FINISHING 


He makes himself very useful in 
of vitreous enamelling, drying by 





easy to control, and so flexible in operation, 
that gas-fired equipment is capable of 
the most accurate self-adjustment and 





the most rigid control of fuel consumption. 
This flexibility , coupled with the speed, 
cleanliness and economy of gas, 
accounts for Mr. Therm’s great popularity 
in every branch of industry. 


Z\ 








natural or forced convection, 
radiant heat drying, paint curing 
and metal finishing of all kinds 


Mr. Therm burns to serve YOU seasics 


THE GAS COUNCIL * I GROSVENOR PLACE * LONDON ° SW] 
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INDUSTRIAL 





Drying times are cut to 30 seconds in this radiant 
heat drying oven! Drying by radiant heat saves 
space and time—and reduces your gas consumption. 
There are radiant burners to fit your machines, 
cut your costs. Write for details today! 


RADIANT HEAT DRYING FOR PAINT, TINNING BATHS, 
FLUORESCENT TUBE AND NEON TUBE BAKING ETC. 





For sterilisers, hot water and steam boilers, water 
tanks, etc.—there is no better gas burner than the 
DUOFLAM. The DUOFLAM gives you high- 
pressure heating from low-pressure mains—and there 
is a burner shape for every purpose. 


Write for the illustrated DUOFLAM Reference book 








The PREMIX Gas and Air Incorporator really gives 
you the maximum efficiency in Industrial heating. It 
compresses air and gas—in any desired proportion— 

into a thoroughly homogeneous mixture. A predetermined 

temperature can thus be maintained over very long periods. 





COMPLETE COMBUSTION WITH NO WASTE PRODUCTS 
NINE SIZES AVAILABLE 








ens CONTINUOUS SERVICETOTHE Gas yy 
so Z 
We shall be pleased to advise you RADIANT HEATING LTD 
on any heating or drying problem L774 








RADIANT WORKS - BARNSBURY PARK - LONDON N.1 : Tel.: North 1677 (3 lines) 
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automatic, pretreatment, varnishing 
and drying plant 





This automatic pretreatment, varnishing and drying plant was designed 
for the mass production of tube sockets and incorporates degreasing, rinsing, 

Phosphate coating, dry-off, varnishing and final drying, in one continuous operation .... 
a completely automatic plant for the whole pretreatment and varnishing cycle. 

The upper illustration shows the final drying section and the bagging chute; the lower 
illustration is from the loading end with the degreasing, rinsing and phosphate coating tanks 
in the foreground. 

We build equipment for the application of paints, enamels and metal finishes, complete 
schemes being engineered for fully automatic and batch installations including pretreatment 
and mechanical handling. 

An illustrated brochure is available on application. 





STORDY ENGINEERING LTD thermal & 


mechanical 


CUMBRIA HOUSE GOLDTHORN Hitt WOLVERHAMPTON engineers 
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The very pink: of perfection 


Like our worthy chef, you no doubt go to 
great lengths and spare no effort to ensure 
that you offer only the very best to your 
customers. Agaia like our chef, you are 
perhaps also aware that however carefully 
prepared your masterpiece, it will seldom 
be a success unless in the final appearance 
that eye-catching look of perfection is 
present. That’s why the most widely 
acclaimed and famed industrial ‘chefs’ 


rely on Cellon for providing that dis- 


tinctive finishing touch. That this trust 
is amply justified is evidenced by the 
wide variety of paints and finishes pro- 
duced in the Cellon factories. Fer Wood 
Finishing—the superb Cerric range; for 
Transport and Marine—the renowned 
Cerrux range; AND FOR INDUSTRY— 
specially formulated finishes by Cellon 
with carefully balanced drying schedules 
to meet the specialised requirements of 


mass production, 


CERRUX 


INDUSTRIAL FINISHES 


CELLON LIMITED - 


KINGSTON-ON-THAMES - 
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PHONE: KINGSTON 1234 
CVS-743C 
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SEE Tit NEW 
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DEVILBISS - AEROGRAPH 


CATALOGUE 


Get YOUR copy now 


Keep abreast of up-to-date design in spray 
equipment— get this latest DeVilbiss: 
Aerograph Catalogue. More comprehensive 
than ever before, it is a complete guide to 
the most efficient spray equipment for every 
need, a real help in achieving fine finishing 
and faster output. Not only does it describe 
and illustrate all the famous DeVilbiss: 
Aerograph guns and equipment, but it con- 
tains valuable information on the caps and 
fluid tips to choose and other data of 
assistance in getting the best spray-finishing 
results at the lowest possible cost. A 
copy will be sent to you gladiy on request 
—if you haven’t had one, write now 
to Dept. 21M 








DEVILBISS 
AEROGRAPH 


Sets the pace in spraying 
























The Aerograph Co. Ltd. 
Lower Sydenham, London, S.E.26 
Telephone : Sydenham 6060 (8 lines) 


The SYMBOL of SERVICE 


Branches & Showrooms : 
London, Birmingham, Bristol, Glasgow, Manchester 


Spray Equipment, Exhaust Systems, Air Compressors, Hose and Connections 








T.A.5275 
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Photo by courtesy of Ford Motor Co. Ltd. 


Above: Fully automatic 
Return type Electro- 
plating plant. 

Right: Fully automatic 


Rotary table polishing 
machine. 


Canning Fully Automatic Plating and Polishing 
equipment saves labour, cuts costs and 
increases production in a wide variety of 
industries and products. 


Write for full details :— 


Birmingham <« London and Sheffield 
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CONVEYING GLASS FIBRE WOOL 


(By Courtesy of the Frigidaire Division of General Motors Ltd.) 


The flexibility and adaptability of the Teleflex ‘Dual-Directional’ Chain 
Conveyor is exemplified in the installation shown above. The angle of 
rise and fall at the off-loading points is 70° from horizontal, and as 
can be seen allows maximum value to be obtained from floor space. 


For medium duty conveying :— 
TELEFLEX ‘DUAL-DIRECTIONAL’ CHAIN CONVEYOR SYSTEM 


For medium duty conveying :— 
TELEFLEX CABLE CONVEYOR SYSTEM 


TELEFLEX CONVEYORS 


@ SIMPLICITY @ RELIABILITY @ ECONOMY @ FLEXIBILITY 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 







Manufacturers of the World Famous Teleflex Remote Control 
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T COVERAGE >* 


NO PRIMER OR UNDERCOATING 
YET OPTIMUM ADHESION 





AIR DRYING IN 40 MINUTES 
STOVE CONVECTION OVEN 
15 MINUTES 
INFRA RED 3-4 MINUTES 


HIGH RESISTANCE TO 
ALKALIES, SUDS 
LUBRICATING OILS 
SOLUBLE CUTTING OILS 
SOLVENT. WATER AND STEAM 


Send for sample to :- 


ARTHUR HOLDEN & SONS LIMITED 
BORDESLEY GREEN RD. BIRMINGHAM, 9. 
TELEPHONE : ViCtoria 2761 (5 lines) 
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The patent top | 


wont waste a ( 


The K.C.C. Easy Pouring Drum manu- 
factured by a reputable firm of forty 
years standing. 


BROUGHS 
KCC DRUMS 


Sole Manufacturers ; 


E. A. BROUCH & Co. Ltd. Liverpool 8 and Speke 








gas-fired degreasing 
and washing- off 
TANKS 


for use with 
ALKALINE DEGREASANTS 





Mild and stainless steel tanks of 
various designs made to suit most 
processes, Unit as illustrated 
designed for use with ‘SOLVEX” 
and ‘“SEVERINE,’’ manufactured by 
Messrs. FLETCHER MILLER LTD. 


adver plese cost: NEIL & SPENCER LTD 


INDUSTRIAL PLANT DIVISION 





Phone: LEATHERHEAD 3451/2/3 @ STATION ROAD, LEATHERHEAD, SURREY 
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free from grease 
and ready 
for a perfect finish 


PRY One degreasant will not fulfil all degreasing require- 
ments. If, therefore, you are experiencing difficulties 
let the B.H.C. Laboratory Service solve your 
problem — without obligation. There are many grades of 
Collex at your disposal. 

Write or phone today for a Technical Representative to call. 


COLLEX 


DEGREASANTS 




















will banish any greasy deposit 


B.H. CHEMICALS LTD. Merton Abbey Laboratories ———— 
Abbey Road, London, S.W.19 Tel: LiBerty 102! (4 lines) os 
Associated Companies: Colloidal Detergents of Australia Ltd., Sydney, oy, 


‘Australia. Chemical Services (Pty.) Ltd., Johannesburg, South Africa. And at 
Copenhagen, Amsterdam, Brussels, Paris, Lille, Lyons. 
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* ++ PRODUCTS THAT ARE WORTHY CARRY THEIR 
NAMES PROUDLY AND BEAR THE STAMP 
OF QUALITY - 
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} ARE WORTHY TO BRAND YOUR GOODS. 
Dell us pont sequinenia 




























The production of protective and decorative 
coatings for the smaller necessities of life 
frequently presents more problems than the 
manufacture of finishes for goods of a more 
massive kind. Problems large or small are 
easily overcome and satisfactorily solved by 
using Kearsley Specialised Industrial Finishes 
—finishes which are specially designed to 


meet individual needs. 


Hammer Finishes (Stoving and Air Drying)—Heat Resistant 
Enamels— Wrinkle Finishes.— Polychromatic and Flamboyant 


Finishes — Acid and Alkali Resistant Coatings — Hot Spray 


Finishes — Stoving and Air Drying materials. 


Robert Kearsiey:;Co. RIPON — YORKS 
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For higher-solids lacquers 


Where the demand is for higher-solids lacquers, 
the adoption of Shell ketones in your 
formulations will enable you to meet it. 
The high solvent power of Shell ketones 
allows a higher-solids content to be incorporated 
without increasing viscosity. Alternatively, their 
high diluent tolerance permits a higher 
proportion of diluents to be introduced without 
reducing solids content and without 
affecting viscosity. Their lower specific 
gravities, too, mean high-solids lacquers 
at appreciably lower cost. Worth 
looking into! 





SHELL CHEMICALS LIMITED, Norman House, 105-109 Strand, London, W.C.2. 
(DISTRIBUTORS) 
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HOLD I7/ 


—WHAT ABOUT THAT GREASE ? 


Undetected grease ruins an otherwise perfect 
finish. Before you give it the ‘gun’ be sure 
that the finish will stay on—permanently. By 
first using SOLVEX, the component is freed 
from all traces of oil and grease and the final 
product will receive a first class finish. The 
SOLVEX system of alkaline degreasing is 
simple, inexpensive and fully described in 
Publication SP.180. 


suitable Degreasing Tanks for S re) | V cz 


use with SOLVEX may be 
obtained from Messrs. Neil & 
Spencer Ltd., Leatherhead, 
7 Surrey. 


SUPPLIED AS DEGREASANT CRYSTALS OR LIQUID DETERGENT 


FLETCHER MILLER LTD., HYDE, Near MANCHESTER 


FM56/N97 


REGISTERED TRADE MARK 
















For over 150 years--- 


Since 1802 Parsons have been 
makers of fine paints for all purposes. 
During this time they have always 
marched in the vanguard of scientific 
research and constantly striven after 
new and better formulas for paint 
products. Today — the name of 
PARSONS still proudly stands as a 
symbol for quality and durability and 
is still regarded as such by discrimin- 


ating paint users everywhere. 


ihe better f.nish for all good jobs— — ar if ony 


THOS. PARSONS AND SONS LTD., 70, Grosvenor Street, London W.1. MAYfair 7951 (10 lines) 
Branches: Beaconsfield, sirmingnam, Brighton, Cardiff, Duplin, cainourgh, Glasgow, manchester, Plymouth & Southampton, 
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LOW PRICED 


Fully Automatic 
Plating Machine 







operating in your 
production line 
within 7 days of arrival 


A low-priced fully automatic electro-plating machine, the 


Efco-Udylite Junior gives high output of plating economically. g ; F 
It produces up to 100 racks an hour, equivalent to about ee 


CASTLE BROMWICH 


200 sq. ft. of work an hour. A ‘return’ type machine, 
STAND 


having ten stations, it is loaded and unloaded at adjacent 

points by one operator. Particularly suitable for zinc, C is 61 1 

cadmium and tin plating, it is also used for nickel, APRIL 27th 
to MAY 8th 





phosphate and other non-electrolytic processes. 
Delivered fully assembled, the Efco-Udylite Junior 


can be operating in the production line Efeo a Udyl ite 


within 7 days of arrival. 


May we send fuller details? ‘JUNIOR’ PLATING MACHINE 








ELECTRO-CHEMICAL ENGINEERING CO. LTD. 
Netherby, Queens Road, Weybridge, Surrey. Phone: Weybridge 3891 
Associated with Electric Furnace Co. Ltd., Electric Resistance Furnace Co. Ltd. 
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Four ways 
to cut costs, 


boost business 





Polykem, the brilliant quartet of industrial 
finishes based on Berger-developed styrenated 
alkyds, proves its superiority in the way that 
means most—it raises sale figures. And, equally im- 
portant, each air- or stove-drying Polykem finish 
possesses a technical efficiency that cuts costs all along the line. 
Polykem finishes dry faster. They have the smoothest, easiest 
flow, the longest lasting gloss, the firmest adhesion, the most 
remarkable economy. \f you would like to hear more, send a 
postcard—mentioning your manufacturing interests—to the 
address below for details of the application of Polykem 
Industrial Finishes to your particular products. 












Bo” 
- Mi INDUSTRIAL 
FINISHES 
Manufactured in accordance with British Patents 573809, 573835, 580912, 
and other British, Dominion and Foreign Patents pending or granted. 


ARE THE START OF SALES 


LEWIS BERGER (GREAT BRITAIN) LTD. 
BERGER HOUSE, BERKELEY SQUARE, LONDON, W.1 


























Telephone: Smethwick |571-2-3-4 
Telegrams: “‘Grifoven, Smethwick”’ 


AE.GRIFFITHS (SMETHWICK YLT D. BOOTH ST, HANDSWORTH, BIRMINGHAM. 
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Our extensive experience in the application, 
design and production of all types of OVENS— 
Stationary and Conveyor for all enamelling, 
lacquering, cellulose finishing and every dry- 
ing operation by Convection and Infra-Red 
process—is freely at your service. 


We also specialise in Dust Extraction Systems 
for Polishing and Grinding operations and 
Wood Working machinery, Fume Extraction 
and Ventilating Systems, Tanks for all Indus- 
trial Processes, Storage, etc. 


Get in touch NOW. 








C.inton-Wol 
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AULT & WIBORG 


HAMMER FINISHES 
(air drying & stoving) 


for appearance, economy, 
durability and ease of 


application in finishing 

Ault & Wiborg Air Drying and 

Stoving Hammer Finishes are 

unsurpassed for a wide range of 

products including machinery, 

precision instruments, and domestic 

and industrial equipment. Test this fact for 
your own benefit immediately. Send for samples 


and prices, or ask for a personal demonstranian, 


MADE BY AULT & WIBORG LTD., ANE 


THE A.W. GROUP OF COMPERIES 


Head Office: STANDEN ROAD, 
SOUTHFIELDS, LONDON, S.W.18 
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= 
ITORIAL DIRECTOR: %e 


“DR. W. F. COXON, 
MSc., F.R.LC., M.Inst.F. 


rene 


= © «6 EDITOR: 
_ W. J, ROBERTS 


Amonthly journal covering 
the whole range of finishing 
operations for wood, 
metals, plastics, etc. 


' Published Monthly 
by 
ARROW PRESS LTD., 
157 Hagden Lane, 
Watford, Herts. 





Price 2/6d. per copy. 


30/- per year, payable in 


advance, which includes 
FREE issue of the Industrial 


Finishing Year Book. 


(incorporating “CORROSION” ) 


MARCH 1953 


FEATURE ARTICLES 


NICKEL RELAXATIONS—A BLOW TO COMPLACENCY 


HiGH VACUUM METALLISING OF METALS AND 
PLASTICS 


ALUMINIUM AND BRONZE PAINTS ... 
ELECTRICAL MEASUREMENT OF CORROSION RATE... 
COMMENT BY “ARGUS” 


How TO CHOOSE MEASURE AND SPECIFY COLOUR 


MISCELLANEOUS 


FURNITURE EXHIBITION 

YELLOW LEAD 

FINISHING OF COPPER ALLOYS ... 
FINISHING PLASTICS ... 

AMERICAN FINISHING DEVELOPMENTS 
NAMES IN THE NEWS 


ADVERTISERS’ INDEX 


Copy and Blocks should be available 
to us by 20th of the preceding month. 


They should be sent to: 
INDUSTRIAL FINISHING 
157 Hagden Lane, Watford, Herts. 


Telephone: Gadebrook 2308/9 
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Ao quality as Practitioners, 


in any of the specialised spheres of 
modern technology demands— 





~@ Consolidated Knowledge 2 
~~ Specialist’s Ability 
@é Solid Practical Experience 
All these qualities are demanded, for 
example, in the many industrial appli- A 
cations of PHOSPHATE COATINGS, + 
for protection against corrosion, for 1 
bonding paint to metal surfaces, for t 
reducing wear on moving parts, and for s 
assisting the cold working of metals. : 
h 
After TWENTY FIVE YEARS’ ex- : 
perience in Britain with our r 
PARKERIZING, BONDERIZING : 
and other Processes (twenty-two of H 
them all together), we are fully qualified t 
in this important field. We have tie : 
knowledge and the ability to provide ’ 
you with the most practical and ¢ 
economic answers to your phosphating 
needs. Call upon us for advica. 
THE PYRENE COMPANY LIMITED — METAL FINISHING DIVISION . 


Great West Road, Brentford, Middlesex. 
Telephone : EALING 3444. 


on 
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NICKEL RELAXATIONS—A BLOW 
TO COMPLACENCY 


‘T‘HE easement in the Board of 
Trade’s Nickel Control Orders 
which was announced last month, and 
mentioned on page 586, will be wel- 
comed by all trade platers, especially 
those who do a considerable amount 
of work for the motor trade. We 
cannot help feeling, however, that it 
will prove to be a not unmixed bles- 
sing to the motor manufacturer 
himself. It has been very comforting 
to be able to say to the irate owner 
whose plating is pock-marked with 
rust spots after a few months of 
service “Yes old man, we know it’s 
not as good as we would like to give 
you but it’s the nickel shortage, you 
know.” It was also very comforting 
to know that the customer would 
swallow the story. We are not by 
any means convinced, however, that 
nickel shortage and B.O.T. and 
M.O.S. restrictions are really the root 
cause of all this poor quality chro- 
mium. When all is said and done, 
cars of the years 1946 to 1950 had 
plating which, on the average, was 
much below the best standard, and 
that was before the nickel shortage 
and its accompanying controls had 
really come into being. 
The reason we did not hear much 
about this was the fact that, prior to 
1951, the manufacturer could afford 
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to be a bit “high hat” about it as he 
could sell his cars as fast as he could 
produce them. The sellers’ market 
is now a thing of the past and it will 
be interesting to see what happens next. 
Will we have a revival of the pre-war 
quality plate or will another excuse 
be found for the rash of rust spots? 

Turning to the other side of this 
question of controls, it has always 
appeared to us to be the case that 
the regulations have been openly 
ignored by some sections of the plating 
trade and strictly observed by others. 
It would be interesting to know how 
many firms have “got away with it” 
and how many conscientious and 
careful platers have been left at a 
disadvantage. We cannot recall a 
single instance of a plater being 
prosecuted for non-compliance (no 
doubt there have been a few cases) 
and licences now appear to be granted 
quite readily, in many cases almost 
without question. All this seems to 
point to the regulations being con- 
tinued for the sake of bureaucratic 
satisfaction long after the need for 
their existence has gone. The Nickel 
Control Orders should be scrapped 
and their place taken by a Code of 
Practice which would be designed to 
save nickel without prejudice to the 
plated product. 
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High Vacuum Metallising of 


Metals and Plastics 


A typical range of products of the type which lend 





AN 
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REPORT 





themselves to the vacuum coating process 


WHILE vacuum deposition and 
metal evaporation have been 
known in principle and as laboratory 
projects for at least fifty years, it is 
only in recent years that they have 
actually been adapted to serve an 
industrial purpose. With the advent 
of high vacuum pumps, efficient 
vacuum systems and the “know- 
how” of modern high vacuum tech- 
niques, however, the process has 
started to find a_ stable level of 
usage. Already there are two or 
three firms in this country who are 
supplying equipment for vacuum 


deposition, there are three or four 
up-to-date trade platers who have 
installed plant to carry out trade work 
and there is at least one firm who are 
doing vacuum deposition exclusively 
as a trade service. 

Used in a small way, before the 





recent war, to make optical reflectors, 
the process has since come into its 
own as a commercial production 
method for depositing a_ brilliant 
coating on plastics, metals and glass. 
The new finishes give a rich appear- 
ance that the operator can vary 
within a wide range of colours, metals 
and surface effects. 

For some purposes vacuum deposi- 
tions can be used to replace costly and 
tedious electroplating processes; for 
other purposes it can be used when 
orthodox plating techniques are 
impossible, or, at least, impracticable. 
Moreover, in many cases, it opens the 
door to applications which have 
hitherto been considered unecono- 
mical. Typical examples of this are 
the continuous coating of rolls of 
plastic or similar sheeting as they are 


wound and rewound, special surface - 
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patterns such as wrinkle or hammer 
effects which would cost far too much 
and be too difficult to polish in the 
ordinary plating technique, and the 
metal coating of plastic and pottery 
articles which have, hitherto, been 
expensive to plate owing to the fact 
that they are non-conductors and have 
had to be treated by silver reduction 
or given a graphitised coating prior to 
plating. 

Before describing, at any length, the 
latest developments in the field it will 
be as well, perhaps, if we describe the 
principles of the process for the 
benefit of those readers who may not 
be familiar with the subject. The 
process consists essentially of three 
steps as follows: (1) preparation, 
which consists of coating the work- 
piece with lacquer and baking this to 
give a hard, glossy undercoat on which 
to deposit the film. This may be 
compared with the polishing of the 
workpiece in normal electroplating. 
(2) evaporation and deposition of the 
metallised coating. This, again, is 
roughly equivalent to the pre-plating 
with copper or nickel of an orthodox 
electroplated workpiece. (3) coating 
with lacquer to protect the newly 
deposited film. This is the equivalent 
of final plating and buffing in the 
electroplated job. It will be appreci- 
ated from the foregoing that the effect 
is to build up a sandwich of the 
evaporated metal between two layers 
of lacquer something after the fashion 
of Fig. 1. 

Taking these three steps in their 
correct sequence, let us deal first with 
the lacquer undercoating. The under- 
coating is usually baked alkyd resin 
and its purpose is threefold: (a) It 
fills in and seals the microscopic 
pores of the surface and eliminates 
surface irregularities which would be 
exaggerated by the optical effect of the 
bright film. In this respect it replaces 
the more expensive and sometimes less 
effective hand polishing operation in 
the preparation of surfaces for electro- 
plating. (b) It seals off, in the case 
of plastics, the occluded gases from 
the surface of the workpiece. These 
gases would adversely affect the 
adhesion of the deposit, in fact, the 
phenomenon of outgassing is one of 
the biggest difficulties in the metallis- 
ing of plastics. (c) It eliminates the 
risk of galvanic action between the 
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coating and the base metal in the 
case of deposits on dissimilar metal 
products. 

Selection of a suitable undercoat 
material is a matter for some thought; 
the following are a few of the 
points that must be borne in mind 
when considering the composition 
characteristics: 

1. It must possess good adhesion 
characteristics for both metal 
and plastics, for adhesion is a 
vital factor in the metallised film. 
Its volatile content must be 
strictly controlled to prevent 
the migration of plasticisers to 
the surface where they may 
cause trouble through  out- 
gassing at later date. 

3. It must dry with a hard, high 
gloss finish, to ensure that, when 
the filrn is deposited and the 
surface faithfully reproduced, it 
will possess a satisfactory shine 
or lustre. 

4. It must be compatible with the 
top coat, with the deposited 
metal, and with the base metal 
so as to prevent any interaction 
which might have the effect of 
destroying lustre or continuity 
of film. 

Prior to undercoating, the work- 
pieces are, of course, cleaned in the 
conventional manner. They need not 
be “chemically clean” as for plating 
but the minimum requirement is 
degreasing and removal of all volatile 
film. 

The actual application of the 
undercoat may be by almost any of 
the known commercial techniques, 
dipping and spraying are the most 
commonly employed but, later in this 
article, we shall describe the most 
recent developments. The basic 
requirement is that a hard, glossy 
film be obtained with the minimum 
of volatiles and with the maximum 
“spreadability” to fill in the minor 
surface irregularities. This film is 
baked and is then ready to receive 
the metallised coating. 
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Fig. 1. Cross-section of workpiece 
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The vacuum deposition process is 
basically a system of evaporation and 
condensation in which a metal, usually 
aluminium (but it can be almost any 
other metal) is raised to its boiling 
point in an evacuated chamber. The 
degree of vacuum reached is in the 


region of ————— of one atmosphere 
1,520,000 
pressure. In such a chamber there 
is practically no air and the metal 
boils off in vapour form. The vapour, 
unimpeded by air, travels in straight 
lines from the point of evaporation 
until it strikes some cooler object on 
which it can condense and, when 
enough has condensed to build up a 
film several millionths of an inch in 
thickness, a visible metallic coating is 
obtained. This coating has all the 
characteristics of the true metal, 
including its electrical properties and 
appearance and is firmly attached to 
the undercoating of the workpiece. 
The exceptionally high vacuum 


Fig. 2. Diagrammatic Representation 
of oil diffusion pump 
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required for the process is obtained 
from a combination of mechanical 
pumps, oil diffusion and oil ejector 


pumps. A diagrammatic representa- 
tion of an oil diffusion pump is given 
in Fig. 2. The layout diagram at 
Fig. 3 is reproduced to show the 
valving and interconnections in a 
typical complete system. This is a 
typical small jobbing plant made in 
this country by W. E. Edwards Ltd., 
of Sydenham. The layout given at 
Fig 4 is of a large 48 in. coating 
plant built in the U.S.A. As will be 
seen, the basic principles are similar 
in each case, the difference is one of 
size only. The small plant uses a 
9 in. oil diffusion pump and a rotary 
mechanical pump. The larger plant 
uses two oil diffusion pumps, three 
mechanical pumps and one booster 
pump to evacuate the large 48 in. 
chamber. 

It is the oil diffusion pump which 
has really made the vacuum deposi- 
tion process a practical proposition. 
Formerly, pumps capable of produc- 
ing such a vacuum had low capaci- 
ties and the evacuation of any but 
the smallest volumes demanded 
painstaking care and _ considerable 
time; today’s diffusion pumps, how- 
ever, can evacuate chambers large 
enough to hold many thousands of 
small articles in a matter of minutes. 
The working princip!e of the oil 
diffusion pump is as follows: electric 
heaters boil a_ specially processed 
low vapour pressure oil in the base 
of a cylindrical chamber to provide 
the vapour streams seen emerging 
from the three cone-shaped skirts in 
Fig. 2. These vapour streams are 
discharged downwards at _ great 
velocity, they strike the cool sides of 
the water-cooled casing and con- 
dense, then they trickle down to the 
bottom to be vaporised again and 
repeat the cycle. 

The gas molecules spread by their 
random motion, from the chamber 
and connecting pipes, into the upper 
half of the pump chamber which is 
open to the system. Here they are 
entrained by the vapour spray and 
carried downwards with the vapour 
to be expelled from the casing via the 
sidearm by the mechanical backing 
pump. The diffusion pumps cannot 
discharge against aimospheric pres- 
sure, consequently they have to be 
backed up by _ the 





mechanical - 








Fig. 3. Valving and interconnections of a typical 


system 
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pumps which collect and remove 
the air molecules concentrated by 
the diffusion pumps. 

In vacuum work, pressure is 
measured in microns; one micron 
being ‘001 mm. of mercury. Normal 
sea level atmospheric pressure is 
approximately 760 mm. of mercury. 
The mechanical pump is used to 
lower the pressure in the chamber 
from normal atmosphere (about 


| 


x< 








COATING CHAMBER 
48” DIA. 








SCHEMATIC DIAGRAM 
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760,000 microns) to about 200 
microns. The mechanical and 
diffusion pumps are valved in 
and out of the system as re- 
quired to effect the necessary 
degree of evacuation. 

The pumping sequence varies 
with individual plants but, as 
a typical example, the 48 in. 
machine shown in Fig. 4 may 
be quoted. In this machine 
there are three distinct and 


separate routes from_ the 
mechanical pump into the 
chamber. These three routes 


enable choice to be made of 
the best pumping combination 
in the range where it operates 
most efficiently. Route No. 1 
is 500 cfm. mechanical pump 
to the chamber via a 6 in. 
vacuum valve. This route is 
used for “roughing,” the initial 
pumping down of the chamber 
from atmoSspheric pressure to 
about 350 microns. At this point 


the 6 in. valve is closed and 
No. 2 route through the K.B. 
booster pump is used This is 


continued until the pressure is 
reduced to the region of about 15 
microns. It will be seen that the 
booster pump is used to fill the gap 
between the point at which the large 
mechanical pump loses its pumping 
efficiency and the point at which the 
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Fig. 5. 


Filament with its loops in 
position ready for fixing in chamber 


diffusion pumps get into their stride. 

No. 3 route is the final one; from 
the mechanical pump, through the 
booster pump and then through the 
two diffusion pumps into the cham- 
ber. When studying Fig. 4 it must 
be borne in mind that the two 
smaller pumps at the left are merely 
to “hold” the suction and maintain 
the efficiency of the diffusion and 
booster pumps. The third and last 
route can deal with pressures from 
the 15-20 micron range down to the 
+ micron at which the _ process 
operates. 

It is absolutely essential that the 
pressure in the chamber be main- 
tained at less than 1 micron, other- 





Fig. 6. Sectional view of a typical 
mechanical pump as used for high 


vacuum 








wise dark and unsatisfactory coatings 


result. For this purpose accurate 
gauges such as Pirani or thermo- 
couple types which work on the 
thermal conductivity principle in the 
range of 1 mm. Hg. to 1 micron and 
the iconisation type from 1 micron 
to 1 x 10° mm. Hg. are used. The 
Pirani gauges indicate the progress of 
the “rough” pumping down to about 
the level at which the diffusion pump 
starts to operate and the ionisation 
gauges show progress from there 
down to the final coating vacuum. 

Having reached the desired vacuum, 
the actual evaporation now takes 
place. Evaporation is usually done 
from a series of electrically heated 
tungsten filaments each consisting of a 
coil of tungsten wire about 10 in. long 
and by ‘040 in. dia. wound helically 
into a coil about # in. dia. and 3 in. 
long. On each loop of the filament is 
hung a “hairpin” of aluminium wire. 
This combination of aluminium and 
tungsten is employed mainly because 
the aluminium has the property of 
wetting tungsten when melted, this 
simplifies the coating procedure as, 
otherwise, the metal would have to 
be evaporated from a small crucible or 
trough. The aluminium simply flows 
over the tungsten filament and 
adheres to it, enabling the vapour to 
emanate from a longer source than 
the central point of a crucible. 

Usually the current supply to the 
filament is controlled by a variable 
transformer. In a production system 
the film thickness is controlled by 
adjusting both the current and the 
length of time for evaporation. The 
evaporation is effected by switching 
on the current to a degree which 
causes dull red heat. This is he'd for 
about 30 sec. to drive off any volatile 
matter, then it is increased to white 
heat and, at this heat, the metal 
vapour is given off and coating takes 
place. Fig. 5 shows a typical. tung- 
sten filament with its aluminium loops 
hanging in position. 

Most metals can be evaporated in 
the vacuum chamber but, naturally, 
the lower the melting points the 
easier the process. Alloys cannot be 
worked yet because of the different 
points at which the constituent metals 
distil off, but research is proceeding 
on this at the present time. Of all 


the commercially available metals,’ 
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Above, Fig. 7, work-carrying device 
with wire clips and a load of work in 
position 


PORRRAP PEPPER 


Below, Fig. 8, layout diagram of 
complete processing department as 
described in this article 





aluminium has, so far, shown the 
best return and is most used. 

We now come to the last stage, the 
top coating of the deposited film to 
protect it from wear, to impart colour 
or to change its shade. The normal 
requirement is a plain water white 
transparent lacquer to protect the pro- 
duct from service abuse and abrasion. 
The requirements of the-top coating 
are established by the service expected 
of the finished product rather than by 
any condition inherent in the process. 
If the top coat were to cause any 
reaction or swelling by contact with 
the underlying preplate lacquer, the 
adhesion and service life would be 
affected, thus one of the principal 
points is that the top coat. must be 
formulated to be compatible with all 
the undercoats known to be in general 
use. 

As aluminium, the most commonly 
used metai, is reflective throughout 
the entire visible spectrum, it is pos- 
sible to achieve some wonderful 
metallic effects ranging through shades 
of gold and copper to almost any 
known metal, merely by dye-tinting 
the top coat lacquer. In order to per- 
mit the user to take full advantage of 
this, the top coat must be compatible 
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with all of the commercially used 
dyes. The question of residual 
volatility, so important with the 
undercoat, is not important in top 
coat materials provided that ageing of 
the top coat does not effect the under- 
coat and distort the metallic film. 

In certain cases, when it is not 
subject to abrasion or risk of scratch- 
ing such as in the case of headlamp 
reflectors, or other objects which will 
not be handled in use, it is possible 
to dispense with the top coat alto- 
gether and, if aluminium has been the 
evaporated metal, there will be no 
corrosion or subsequent tarnishing of 
the film. It must always be remem- 
bered, however, that the film is only 
of the order of a few millionths of an 
inch thick and is easily rubbed off, 
consequently every effort should be 
made to provide protection for it. 

The most important operations in 
the preparation of workpieces for 
metallising are jigging and the applica- 
tion of the lacquer undercoat. Whilst 
much will depend on the variable fac- 
tors of the job, such as the size of 
the workpiece, the quantity to be pro- 
cessed, the nature of the base material, 
etc., the real secrets of success will 
almost invariably lie in the careful 
planning and layout of the jigs and 
lacquering equipment. The following 
description of a complete production 
system for coating plastic products is 
based on information supplied by 
Applied Engineering AsSociates Ltd., 
U.S.A. and the American Kodak Co. 
who are responsible for its installation 
in an American factory, it serves as a 
good example of a carefully 
integrated system. 

The system is based on the use of 
a work-carrying device in the form of 
a riser rod. This is a square steel rod 
with slots on opposite sides in which 
fit clips to hold the workpiece, Fig. 7. 
The arrangement of the work on the 
rod is a matter of some importance 
so as to prevent trouble from 
re-entrant angles in the dipping opera- 
tion and consequent accumulation of 
lacquer. This riser rod, with its clips 
and workpieces makes the journey 
through all the stages of the process 
from loading of plastic work to 
unloading of metallised product. 

Referring now to the layout dia- 
gram, Fig. 8, and the photograph of 
the dipping machine, Fig. 9, it will be 
seen that the operator loads riser rods 


553 





INDUSTRIAL FINISHING 


on to the conveyor of the dipping 
machine which carries them into and 
out of the lacquer bath. The rate of 
immersion and withdrawal again is 
important as this is the controlling 
factor in the production of a clear 
coating of lacquer free from runs and 
tears. Leaving the dipping tank of 
the dipping machine, the work now 
passes through an oven tunnel section 
where a draught of heated air effects 
flash-off and preliminary drying of 
the film. This having been com- 
pleted, the parts can now be pro- 
cessed through the remainder of the 
plant independent of atmospheric 
conditions, dust in the air, humidity, 
etc. As the conveyor returns the 
workpieces, they are reloaded on to 
the riser rod trucks to pass on to the 
bake oven. 

Arrived at the bake oven, the riser 
rod trucks are pushed, by hand, into 
the inside of the oven where drying 
and final setting of the lacquers is 
completed. The baking operation 
should be under conditions of care- 
fully controlled temperature and air 
circulation. In the oven illustrated 
in Fig. 10 this is accomplished by 
standard temperature recorder-con- 
trollers, and high-capacity fans 
re-circulating the air through a special 
heat transfer chamber. Internal 
ducting supplies high velocity air to 
all areas of the oven. The setting of 
the undercoat as judged by normal 
standards is not satisfactory for high 
vacuum processing. Retentions of 
volatiles, which may not be physically 
evident by examination under atmos- 
pheric conditions, may adversely affect 
the deposition of the metal in high 
vacuum. In addition to this, the 
retention of volatiles may introduce 
interference during the subsequent 
overcoat deposition. 

The establishment of a minimum 
drying time and temperature for each 
coating material is essential to the 
process. In the specific design shown 
a more than adequate drying capacity 
is allowed with consideration of the 
production requirements of the total 
system. Over capacity for drying time 
up to 1% hr. for both undercoat and 
overcoat is feasible with the single 
oven installation. 

After undercoat baking, the riser 
rods are removed from the truck and 
transferred into a_ station-holding 
fixture (see Fig. 11). The station- 
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holding fixture is the mechanism that 
carries the rotating stations on which 
a sizeable number of riser rods are 
loaded. A typical fixture would con- 
sist of from six to nine rotating 
stations. Each station is capable of 
carrying up to twelve riser rods. 

The station spins on its own axis 
and the rotating parts are linked 
together by a chain drive and 
sprockets. Rotation of the riser rod 
by the turning of the static, exposes 
all sides of the workpiece to the 
central vapour flow which comes 
from the evaporating assembly fixed 
in the centre. 

This assembly consists of four 
parallel copper bars arranged on a 
square so that tungsten filaments can 
be attached easily in a spiral pattern 
over the length of the bars (see 
Fig. 12). Current is passed through 
the filaments, generating — sufficient 
heat to volatilize the particular metal 
which has been attached to the 
filament. 

The station-holding fixture is slid 
into the chamber by means of a roller 


Fig. 9. 





inside, the station 


track and, once 
holding fixture drive shaft engages 
with a drive mechanism projecting 
from the inside end of the vacuum 


chamber wall. The evaporating 
assembly is connected up to electrical 
supply connections inside the cham- 
ber and, after closing and locking the 
door, the pumping cycle commences. 

Metal evaporation from the evap- 
orating sources is begun when the 
pressure reaches 0°5 microns. Station 
rotation takes place prior to the 
evaporation and continues for a short 
interval afterwards, Air is then 
admitted to the chamber and _ the 
chamber door closed. 

The station-holding fixture is now 
pulled off on to the trolley and the 
entire assembly is wheeled over to 
the second automatic dipping 
machine. Here the operator removes 
the riser-rod holding the metallised 
work and loads the units on to the 
chain conveyor. The = dipping 
machine applies the protective 
topcoat from the bath. 

When the station-holding fixture is 


Riser rod trolley and conveyorised dipping machine—rate of withdrawal 
is considerable 
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PEELABLE PROTECTIVE SPRAY-BOOTH COATING 


Here is the modern, time saving method of keeping spray-booths 
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*% The simplest form of spray-booth coating—sprays on with 
normal equipment. 
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unloaded, the filaments are reloaded 
with metal, or replaced if they have 
burned out. The whole assembly is 
then wheeled over to the first baking 
oven for reloading to start over again. 

The operator of the second dipping 
machine removes the riser rod with 
the topcoated work, loads on a riser- 
rod truck, and transfers the truck to 
the baking oven. After baking, the 
finished work is removed from the 
riser-rods. The stripped riser-rods 
are then transferred to the assembly 
table where the initial operations start 
again. 

The plant described above would 
require about 3,500 sq. ft. and operat- 
ing costs will vary according to the 
size or complexity of the job, but the 
figures on page 558 will enable readers 
to form an opinion of the costs by 
applying knowledge of local prices 
to the requirements noted. 

The production capacity of all 
high vacuum metallising plants is 
gauged by the productivity of the 
vacuum chamber itself, this is the fixed 
factor, other factors being capable of 
adjustment by adding more operators, 


Fig. 10. Bake oven into which the riser rod trucks are pushed 





speeding up the conveyors, providing 
better handling facilities and other 
methods well known to production 
engineers. The chamber, however, is 
the key to the productivity of the 
plant. Under the most favourable 
conditions, three cycles per hour can 
be obtained. The number of pieces 
that can be loaded into the vacuum 
chamber per cycle is a function of 
the volume occupied by~ the work- 
pieces. In the case of the 48 in. 
chamber which we have been using 
as a basis for the purpose of this 
article, the following are two typical 
cases. 

Small plastic buttons have been 
processed using twelve riser-rods per 
station, with eight stations per hold- 
ing fixture. This means 288 riser- 
rods per hour and, with forty buttons 
per rod, a total of 11,000 per hour 
can be handled. For this quantity, 
however, automatic loading and 
unloading would be desirable as an 
uneconomic number of operators 
would otherwise be required (actually 
about thirty). The case of the toy 
pistols shown in the photograph is 
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Fig. 11—above—station-holding fixture 


Fig. er eer of bars, work and filaments 
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Operating Costs of 48” Plant 


Electrical power: (based on a 48 in. | 


coating unit) 
Transformer 
Mechanical pump 
Backing pump 
Diffusion pumps 
Booster pump 
Motor drive 
Heaters for oil 


Ovens (Fan motor) ) 


Material: 
Lacquer for dipping machines 
Tungsten filaments, consumable 
Miscellaneous items: 
Steam heat or gas for ovens 


Circulating 74 h.p. Exhauster 1 h.p. 
Dipping machines { Conveyor motors # h.p. 


total approx. cost per hour: 
1 


\ 


' 
! 
i 


j Approx. cost per 
{ hour: 14 KW. 


Approx. 2 gal. per hr. 
Approx. 50 ft. per hr. 


Costs vary from plant to plant 


Tooling costs, spring clips, wiring, etc. = 
Cost averages about 2d. but varies according to quantity ‘and shapes 


Labour: 
Vacuum chamber: One operator. 
Dipping machines: Two operators 
{one to each). 
One relief or spare operator. 


Total four, plus however many 
needed for loading and unloading 
riser-rods according to quantity, 
output, etc. 











another good example. Each riser-rod 
carries thirteen pistols; there are three 
riser-rods to each station and eight 
stations in the holding fixture. Thus 
the total number of pistols coated is 
39 x 8 x 3 which equals 936 per 
hour. 

Economies can often be made in 
the consumption of lacquer by only 
coating the actual part which is to be 
metallised and an interesting develop- 
ment along these lines is the plant 


installed in one American factory 
which manufactures electric head- 
lamps. In this particular plant the 


headlamp reflectors are mounted on a 
continuous moving convevor with all 
the reflecting surfaces which are to be 
metallised facing in one direction. 


The conveyor carries them past a Rans- 
burg electrostatic plant using the new 
type of spray head described recently 
in INDUSTRIAL FINISHING. This ensures 


that all the inner faces of the reflec- 
tors receive a coat of lacquer, but not 
the reverse surfaces. Irom the con- 
veyor, the racked reflectors are trans- 
ferred, still on their clips, to the riser- 
rods of the coating unit, after which 
they are dealt with in the same 
manner as the other work. 

More recent applications of the 
vacuum coating method include 
metallising of flashlamp reflectors to 
save cost of plating, metallising of the 
reverse sides of plastic mouldings in 
transparent acetate material whereby 
certain parts show through as metal, 
giving the impression of metallic 
inserts. Quartz crystals used as 
frequency controls in electric oscilla- 
tors are vacuum metallised to improve 
conductivity, yet the film is so thin 
that it does not affect vibration 
characteristics for which the crystal is 
precisely ground. 

Gold leaf for blocking and stamp- 
ing is now being made by combining 
a thin thermoplastic adhesive sheet 
with a layer of wax fixed to an 
acetate sheet which is vacuum 
metallised with the device to be trans- 
ferred. The adhesive layer is placed 
against the work and a hot die, 
pressed on the acetate sheet, melts 


the wax, thus releasing the gold metal | 
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How to Control the Finish — from the Start 


The great advantages of Hot Spray 
painting are only just being realised. For 
many industrial purposes the use of the 
pre-heating process will give an excellent 
finish much more quickly, with less labour 
and with an appreciable saving in cost. 

For those who want to know more about 
it, the Demonstration Centre offers full 
facilities for practical demonstrations on 
customers’ own products. What is more, 
we will gladly train paint-shop operatives 
at specially arranged short intensive 
courses—at no cost or obligation to the 
customer. 

This is your opportunity to gain impartial 


and unbiased advice on the process that is 
revolutionising many industrial finishing 
procedures. If the process is suitable fo1 
your product, we will show you how 
best to use it. If it is not suitable we 
will save you expensive “trial and 
error”. 

The photograph shows a corner of the 
Demonstration Centre with operators hot- 
spraying synthetic enamels at the water- 
washed spray-booth. Three types of paint 
heaters are shown in the illustration. Take 
advantage of this “ know-how” and let 
us help you to control your finish. 

Just write to— 


Demonstration Centre 


JOHN 


> HALL 


JOHN HALL AND SONS (BRISTOL AND LONDON) LTD 


* HENGROVE < BRISTOL 4 
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pattern which, when the acetate sheet 
is lifted, is left as a perfect impression. 
The cost is very low, for the simple 
reason that a cubic inch of gold will 
coat 330,000 square inches of surface. 

One of the latest developments, not 
yet being applied in this country to 
the best of our knowledge, is the 
practice of coating one or both sides 
of a continuous roll of material. The 
principle is shown in diagrammatic 
form in Fig. 13 and a typical plant 
layout drawing is shown at Fig. 14. 

In this system the material can be 
cloth, paper, fibrous film or plastic 
material such as acetate or Pp.V.C. 
sheeting. In fact, one use for the 
process is the manufacture of heat 
reflective cloth for arctic wear to 
reduce loss of body heat without 
adding to the bulk or weight of the 
garment, yet still permitting the cloth 
to “breathe.” Metallising of paper 
films reduces moisture vapour trans- 
mission so that the material is ren- 
dered more suitable for use as 
moisture proof packing. 

An additional step in the coating of 
film material is the degassing stage. 
In batch work the chamber can be 
exhausted and, once this has been 
done, it will hold its vacuum despite 
a small amount of outgassing from 
the workpiece. In the case of roll 
material, however, the continued 
exposure of fresh surfaces as the roll 
unwinds means that outgassing goes 
on all the time the film is being 
unwound and this is sufficient to 
destroy all chance of depositing a 
successful film. In order to over- 
come this trouble a vacuum treating 
machine (A) in Fig. 14, is introduced 
and the purpose of this machine is 
to de-gas the continuous roll before it 
goes into the coating machine (B) 
Fig. 14. 

At station (A) the roll is unwound 
and rewound several times by means 
of motors controlled by photo-electric 
reversing until sufficient gas is 
removed to ensure satisfactory pro- 
cessing in the vacuum chamber. 
Station (B) is a coating unit with a 
capacity of 1,500 ft. of 20 in. wide 
material, and it wil! coat it with 
aluminium at a rate of at least 20 ft. 
per min. It will require approx. 


15 min. to reach coating vacuum, and 
allowing for loading and unloading, 
the complete cycle will be about 14 hr. 
per roll, of 1,500 ft. 
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Fig. 13. Principle of coating roll material 


Different methods are used for the 
evaporation of the metal from the 
filament as the process has to be con- 
tinued for a considerable time and the 
simple tungsten filament would not 
have a sufficiently long life. The 
usual method is to make troughs or 
trays of the tungsten sheet into which 
the metal to be evaporated is placed. 
This method ensures that a large 
supply of vaporising metal is avail- 
able which will last throughout the 
coating of the roll. (C) in Fig. 14 is 
the continuous application and baking 
unit for the protective topcoating. 
Starting at the left, the film passes 
first through a roller coater, then into 
a tunnel oven where it is dried, then, 
emerging from the oven, it is re-rolled. 

The operating costs of this plant 
are, of course, fairly high by com- 
parison with the plants described 
earlier, nevertheless they show con- 
siderable savings over any other 
known method of metallising film 
material. The biggest factor is the 
high electrical coat, this is the 
region of 40 KW. hours on the 
de-gasser and about 120 KW. hours 
on the coater for a 1,500-ft. roll. 
Lacquer consumption on the roller 
coater and baking tunnel have also 
to be taken into account, also, the 
metal which is evaporated and the 
metal of which the crucible is made. 
This latter may cost as much as 
£2 10s. per sheet. 

Maintenance of the vacuum 
metallising plant is comparatively 
simple, being confined mainly to 
normal mechanical upkeep of the 
pumps and electrical equipment. In 
this connection it must be mentioned 
that the diffusion pump oil should 
never be exposed to atmospheric 
pressure when hot, because the hot oil 
decomposes at atmospheric pressure. 
If air is admitted to the system when 
the diffusion pumps are in operation 


and the oil is decomposed it is 
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Fig. 14. 


A—Degassing station 

B—Coating station 

C—Continuous lacquering 
unit 

D—Degassing chamber 

E—Dome of coating 
chamber 


F—Transfer of rolls from 
station to station 


necessary to take down the diffusion 
pumps, clean out the cracked oil and 
replace it with new oil. 

It is good practice to include a 
variable resistor or auto-transformer 
in the heating circuit of the diffusion 
pumps. The input of the heat needed 
to produce maximum pumping speed 
in the diffusion pumps will vary with 
the fore pressure maintained by the 
mechanical pump, and the tempera- 
ture and pressure of the water going 
through the cooling jackets, and 
occasional adjustment will be needed 
to keep the unit operating at full 
efficiency. Scale and rust accumulat- 
ing in the water jackets of the pumps 
should be removed periodically to 
insure uniform cooling. 

Another maintenance job is the 
removal of “overdeposit’” from the 
walls and ends of the vacuum cham- 
ber. Some of the latest American 
plants have detachable liners in the 
chamber which greatly facilitates this 
operation. In plants not equipped 
with these liners the cleaning of the 
chamber is best carried out by wash- 
ing with hot caustic solution until 
the aluminium either flakes off or dis- 
solves completely, rinsing thoroughly 
with water and then drying by rins- 
ing with acetone and allowing the 
acetone to dry. If the aluminium is 
allowed to build up it absorbs gases 
and water vapour which are slowly 
liberated while the chamber is being 
pumped down, significantly lengthen- 
ing the pumping time. During 
evaporation ;the heat of the incan- 
descent coils drives off more gases, 
causing a rise in pressure in the cham- 
ber during coating and resulting in a 
black or brown discoloration on the 
coating. 
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Another good idea adopted in some 
American plants is to fix a _ thin 
transparent plastic sheet in a frame in 
front of the observation window; 
when metallised this is removed and 
a fresh one inserted, the metallised 
film being removed from the first by 
dipping in a mild caustic solution. 

Equipment and_ technique in 
vacuum deposition have developed to 
a point where the process can open 
new fields for the manufacturer and 
the finishing shop. Modern larger 
type machines are now able to treat 
workpieces as large as radio cabinets 
or as small as tiny plastic buttons; 
coatings are now being applied to 
glass ceramics and plastics at a cost 
which compares favourably with any 
process formerly used. Details of 
processers and suppliers are given in 
the panel on this page. 





VACUUM DEPOSITION 
SUPPLIES AND SERVICES 


EQUIPMENT SUPPLIERS : 
W. E. EDWARDS LTD., 
Sydenham, London S.E.26. 
BRITISH-AMERICAN RESEARCH 
LTD., 
Glasgow, Scotland. 


PROCESSERS : 
A.E.R. LTD. 
Great Cambridge Road, 
Enfield, Middlesex. 
V.M.C. LTD., 
Croydon, Surrey. 


Figs, 2, and 4 to 12 inclusive re- 
produced by courtesy of Applied 
Engineering Associates Ltd., 
Brooklyn, N.Y. 
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Aluminium and 
Bronze Paints 


"THERE is no gainsaying the fact 

that metallic paints and lacquers 
are popular today. In addition to 
the usual bronze powders; silver, 
copper, gold, antique bronze, etc., the 
metal in most demand is aluminium, 
either as a straight pigment or for use 
in polychromatic and hammer finishes, 
etc. Yet; seventy or so years ago 
bronze finishes were commercially 
unknown. It is generally believed that 
Bessemer, of steel fame, started the 
manufacture of copper powders about 
that time. Since then processes have 
improved; the field has been extended 
and now metallic finishes of almost 
any colour are available. But, for 
some reason, the original title of 
“bronze,” whatever the colour, still 
persists. 

Of the metals, aluminium is mostly 
used and in recent years the powder 
form obtained by stamping thin 
aluminium foil into minute flakes has 
almost entirely been replaced by a 
paste product. This is not, as some 
people imagine, the same type of 
powder moistened with spirit. For 
the production of paste, hot com- 
pressed air is blown through molten 
aluminium and the atomised powder 
is collected and screened. The next 
step in the process consists of reduc- 
ing and burnishing the powder in a 
steel-ball mill with white spirit and 
using stearic acid as a lubricant which 
also assists the leafing properties of 
the flakes. Filtering under pressure 
and the addition of more white spirit 
to reduce the paste to correct con- 
sistency, results in the finished pro- 
duct. This brief mention covers the 
process in general and methods of 
adjustment are involved to control the 
various grades. 

The popularity of aluminium as a 
pigment is mainly due to its leafing 
formation. This in effect means that 
aluminium flakes in a suitable medium 
form a film which is comparable with 
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a carpet of fallen leaves which overlap 
each other and are several layers in 
depth. 

Although the aluminium content of 
paste is only in the region of 60 to 70 
per cent. of the powder type, weight 
for weight, it can be used in approxi- 
mately the same proportion and a 
better finish can be obtained because 
of its more even leafing and ease of 
mixibility. Whilst the finer grades, 
such as super-lining, may lose a little 
in relative leafing value in comparison 
with the standard grade consisting of 
larger flakes, the covering power is 
greater, but of course the paint film 
is weaker. The fine grades are mostly 
used in printing inks and in the 
majority of cases the standard product 
is fine enough for average paint pig- 
mentation. In addition, a non-leafing 
type is available for use in primers and 
undercoats, and a fine grade which 
is particularly suitable for the 
manufacture of polychromatics. 

For the benefit of those who stock 
aluminium pastes or powders and 
make up their paint as required, I 
would like to remind them that there 
are two important things to observe. 
The first is that strict fire precautions 
must be taken and that sand or soil 
should be used as an extinguisher—not 
water. Secondly, moisture must be 
kept away as when water comes in 
contact with aluminium, hydrogen is 
released which may easily start a fire 
and also build up sufficient pressure 
inside a container to burst it. Cool 
and dry storage are therefore of 
paramount importance. 

The indiscriminate use of varnish as 
a medium or vehicle for aluminium 
paints will not do. The leafing effect 
depends on the ability of the medium 
to float the aluminium. A varnish of 
high acid value is more likely to pro- 
duce a quick reaction if affected by 
moisture and will impair the leafing 


qualities and also cause the paint to” 
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gell if stored for a lengthy period. 

Mixing enough for immediate needs 
and the use of a medium which is 
supplied specifically for the purpose 
by a reputable manufacturer, is by far 
the safer method and better leafing 
and brilliance will be obtained. Using 
24 lb. per gal. on industrial work, such 
as steel, etc., good opacity and a 
coverage of about 70 sq. yards per gal. 
may be expected. 

Aluminium paint is particularly use- 
ful on account of its light reflectivity 
and outside durability. The leafing 
qualities protect the underlying 
medium from the destructive effect of 
ultra-violet rays; it does not discolour 
in a sulphur-laden atmosphere and it 
is highly resistant to acid fumes. How- 
ever, it cannot be recommended where 
alkaline conditions are likely to be 
encountered. Surfaces that “bleed” 
can be sealed with one or two coats, 
and pale colours may then be applied 
over it in safety. For heat resistant 
finishes, aluminium paint is most suit- 
able. Even under conditions where 
the medium will eventually burn off, 
the aluminium will adhere firmly to 
the surface. 

Bronze powders such as copper and 
gold, etc., vary in weight for bulk 
ratio. They all leaf, though not as 
efficiently as aluminium, and owing to 
the difference in specific gravity, a 
higher ratio of pigment to medium 
than that of aluminium is necessary. 
If the paint is to be mixed in the 
finishing shop some experiments with 
various concentrations will be required 
and for this purpose scales should 
always be used. However, bronzes 
are not suitable for dipping or flow- 
coating purposes and spray applica- 
tion is the best means of obtaining a 
smooth appearance and good leafing. 

A roughish finish may be attributed 
to the use of coarse grades of powder; 
or too high a proportion of powder; 
or, in the case of ready-mixed paint; 
gelling and the formation of metallic 
clots due to prolonged storage and/or 
unsuitable medium. Bronzes tend to 
tarnish quickly and should be pro- 
tected by a coat of clear varnish or 
lacquer. As far as heat resistance is 
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concerned many bronzes will discolour 
if subjected to prolonged exposure to 
temperatures of 300° F. or over. Some 
of the dyed metallics are fugitive and 
often show signs of failure at 200° F., 
whereas polychromatic finishes, in a 
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suitab'e heat-resistant medium, will 
keep their colour until the “spoiling” 
point of the medium is reached. In 
the case of heat-resistant low bake 
synthetics as supplied as_ bronzing 
medium for use on domestic heating 
equipment, this “spoiling” point can 
be said to be about 300°-320° F., 
which is well above the normal tem- 
perature: reached on the framework 
of well constructed appliances. 

In conclusion I would add that 
there are many paste forms of bronze 
which are much easier to handle than 
powder and possess similar advant- 
ages to aluminium paste. As _ the 
majority of these contain blown castor 
oil, a slightly longer drying time must 
be expected. If used in  stoving 
medium the difference will not be 
noticeable. 





COMPETITION IN THE 
PAINT TRADE 


HE growing intensity of competition 
in the paint, oil and allied fields 
was mentioned by speakers at the annual 
dinner of the Paint and Oil Section of 
Glasgow Chamber of Commerce. The 
solution offered by T. W. Oman, 
prominent member of the trade in the 
city and the past President of the Cham- 
ber was simple. Like the hens, the trade 
must adopt the policy: “The less they 
get the more they scratch.” He told 
young men that none of them had ever 
experienced competitive trading; they all 
leaned on each other, on trade associa- 
tions and on similar props, “You are 
all slumping along on crutches,” he said 
expressively. The older men in_ the 
industry—many of whom he named— 
had been self maintained, self reliant, 
self sustained. They thought out the 
answers to their own problems and they 
survived. They were originals; they did 
not worry about the giant firms but 
traded on a basis of human being trad- 
ing with human being. He thought they 
had a lesson for today although he 
also warned that no matter how hard 
one worked one could never expect 
100 per cent. success. 

The Chairman of the Section, D. J. 
Boyd, made a plea for the smaller famiiy 
firm which he thought had an added 
incentive to give service, if only to carry 
on the good work of those who went 
before. 

The President of the Chamber, Mr. 
T. G, Robinson, O.B.E., made the point 
that British 








industry deserved fuller’ 
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ANODISING 


of small parts 


Our new works is equipped with the most!modern 
plant, including automatic polishing machines, and 
operates a process which combines the best features 
of established British and Continental techniques. 
Being specially laid out for the polishing, electro- 
polishing, anodising and dyeing of small parts in 
aluminium and aluminium alloys, we are able to offer 
an unrivalled service to manufacturers. 


Details and samples of the 
work we produce will be 
gladly supplied on applica- 


A.LD. 
approved 





Phone HOWARD 2908 


Son Ld 


METAL SECTION, LOCKFIELD AVENUE, BRIMSDOWN, MIDDLESEX 








Manufacturers’ samples gladly 
processed without obligation 
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support from the Government if the 
admitted inventive and trading genius 
were to be allowed to function. Indus- 
try required the finest machinery and 
tools available and there was need for 
diversion of the money which had been 
pouring into the Government coffers to 
purposes which would assist advancement 
of trade. 

J. W. Cole, President of the National 
Paint Federation replied for “Our 
Guests” and John Fraser toasted “The 
Chair.” 


CANNING QUARTERLY NEWS 


HE February issue of the C.Q.N. 

will, in all probability, be recalled 
in the future as the “Sir Ernest Canning 
issue,” as it marks a break in the long 
association of Sir Ernest as active head 
of the company. The issue reports fully 
the various staff changes that have taken 
place during recent months. It also con- 
tains photographs of the new director- 
ate. Other features include an illustra- 
tion of the gold-plated handle of the 
new Claerwen dam being operated by 
Her Majesty the Queen, a report of the 
Lord Mayor of Birmingham’s visit to 
the works, news about the Canning 
Staff activities, and a report on the per- 
formance of a member of the London 
Staff at a Royal Command Performance. 


SPRAY SILVERING 


OLLOWING the article on the 
above subject which appeared in 
our January issue, we are advised by 
Earle Products Ltd., of Percy Street, 
Tottenham Court Road, London, W.1. 
that they have recently set up a’ factory 
for the operation of this process. The 
factory has now overcome its teething 
troubles and is in a position to handle 
about 800 gross of articles per week. 

They claim that their process can be 
used on all materials except textiles and 
gives a durable metal finish in natural 
colours. It is particularly useful for 
applying a full mirror finish on plastics, 
ceramics and many other “difficult” 
materials. Typical examples are lead 
alloy and plastics model coronation 
coaches and china and glass figures. 

For certain types of competitive work, 
the process has advantages over the 
vacuum deposition process in that the 
film can withstand considerably more 
service abuse and abrasion than the 
vacuum deposited film and the relative 
costs will usually stand comparison. 
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CROCELLISING? 


WE are informed by Croda Ltd., of 
Snaith, Goole, Yorks, that they 
have recently set up a special "department 
for carrying out application of Crocell 
strippable coatings to customers’ pro- 
ducts at the customers’ own works. It 
has been obvious to them for some time, 
they say, that some firms are not 
interested in purchasing strippable coat- 
ings of this type with the necessary 
tanks and equipment to carry out the 
process, but would be interested in 
having it done at their own works. 

The project is tentative at the present 
time and its permanency will depend on 
the extent of the demand experienced 
when the service has been in operation 
for a little time. Enquiries should be 
addressed to the firm direct at the above 
address. 


USING THE 
B.S.S. FLOWCUP 


WE are advised by the Industrial 
Finishing Division of British Paints 
Ltd., that they have available for distri- 
bution to bona fide users of industrial 
finishes, a number of plastic cups which 
comply with the appropriate B.S. Speci- 
fication. The method of using these is 
outlined below and they are available 
from the head office of British Paints 
Ltd., at Newcastle-on-Tyne. 


Method of Use 


(a) Place the flow cup on a stand in a 
place free from draughts, and level by 
the use of a spirit level placed on the 
rim. 

(b) Strain the sample into a clean con- 
tainer and adjust the temperature to 
meet the requirements specified in (c) 
below. This and the following opera- 
tions should be carried out with 
minimum delay to avoid loss of 
solvent. 

(c) With the orifice closed by the finger, 
fill the cup with the sample, until it 
just begins to overflow into the gal- 
lery, taking care to reduce the forma- 
tion of air bubbles to the minimum. 
Free the surface from bubbles, if any 
are present. 

Place thermometer bulb in the cup 
and check that the temperature is 
25° C., plus or minus half a degree. 


(d) Place a flat scraper on the rim of the . 


cup and slowly draw it across until 











the excess of the sample has flowed 
into the gallery. 

(e) Place a suitable receiver under the 
cup. 

(f) Remove the finger and simultaneously 
start a stopwatch or other timing 
mechanism. 

(g) Watch the stream of liquid flowing 
from the orifice. At the first evidence 
of a break of the stream into drop- 
lets, stop the timing mechanism and 
record the time taken. 


Assuming that the time taken is 55 
sec., the viscosity of the paint would be 
described as—S55 sec. British Standard 
flow cup type B. 

The orifice size must also be quoted; 
namely—0'156 in. plus or minus 0:0005 


in. 

Although 25° C. is mentioned as the 
temperature at which viscosities should 
be tested, it will be found that some 
paint manufacturers have quoted figures 
taken at room temperature (65° F.). : 

It is important to note that such vis- 
cosities can be accurately checked if they 
are compared at 18:3° C. which is the 
centigrade equivalent for 65° F. 


Care of Cup 


(a) Clean the cup and its receiver im- 
mediately after use, employing a 
suitable solvent. 

(b) Should the orifice become clogged 
with dried paint, soften with solvent 
and then clean with a soft brush or 
rag. 

(c) The standard characteristics of the 
cup should be checked periodically. 
This may be done by observing under 
the conditions specified above, any 
change greater than plus or minus 
5 per cent. in the flow times of a re- 
fined mineral oil, or other suitable 
liquid, kept as a standard. 


FURNITURE FINISHES AT 
THE EXHIBITION 


HE Furniture Exhibition which 
closed as this issue went to press, 
provided a good display of the art of 
the furniture finisher, also some excellent 
ideas which may be worth bearing in 
mind. 1.C.I. Ltd. (Leathercloth Division) 
showed some types of plastics material 
including p.v.c. fabrics which can be 
classed as new materjals in their own 
tight as they do not in any way imitate 
leather. : 
The fairly recent marriage of plastics 
and wood, instead of the substitution of 
one for the other, was apparent in the 
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number of tables of all kinds with 
plastics tops, sideboards with concealed 
plastics serving sections, and, of course, 
in kitchen furniture. 

The increased scope in design allowed 
by the use of laminations bonded with 
synthetic resins was also evident. Many 
examples were seen of the useful and 
pleasing shapes and the strength and 
resilience of furniture made in this way. 

A. Learner and Co. Ltd. (member of 
the Ault Wiborg Group) had a stand 
and showed many products for wood 
finishing. Their range of stains, fillers, 
base coats and lacquers were exhibited 
on many items of household furniture. 

The Union Glue and Gelatine Co. 
Ltd. had a wide range of glues as well 
as their synthetic resin cements for hot 
or cold curing. 

Hygena Cabinets Liverpool Ltd. 
showed a novel effect in their “Phantom 
oak” finish which enables kitchen furni- 
ture to take its place in the dining-room, 
if desired. 

A fundamental change in the furniture 
trade since the last Exhibition is, of 
course, the end of the Utility scheme. In 
the Show will be found the first signs of 
the new freedom of design permitted 
under the “D” scheme without incurring 
heavy Purchase-tax, but it is too early 
yet for the full effects to be seen. 

Broadly it can be said that the public 
will now be able to have refinements of 
design, such as_ additional shelves, 
drawers or purely decorative features, 
without having to pay Purchase-tax on 
the whole of the cost of the piece of 
furniture—Purchase-tax being levied 
only on the amount by which the cost 
exceeds the “D” figure. The new 
scheme does mean, however, that certain 
goods which were of the highest 
quality possible while still remaining 
within the Utility range now bear a 
small tax. 


Altones Ltd., specialists in the pro- 
cessing of aluminium, have recently 
closed down their Newhouse Indus- 
trial Estate factory which has been 
operating for some years past. The 
plant used to employ about 100 
people when in full operation, but 
has decreased its staff considerably in 
recent months as the trade has 
been considerably decreased. Altones 
Ltd., carried out a great deal of 
experimental and prototype work on 
coloured and multicoloured process- 
ing of fabricated light metals, with 
particular reference to the costume 
jewellery, giftware, household ware 
and allied fields. 
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MEASUREMENT OF 
CORROSION RATE 


A RECENT laboratory study by the 
U.S. National Bureau of Stan- 
dards proves for the first time that the 
rate of weight loss of a piece of steel 
corroding normally in soil can be 
measured electrically, without actually 
weighing the metal. Conducted by 
W. J. Schwerdtfeger and O. N. 
McDorman of the Bureau’s corrosion 
laboratory, the study gives further 
evidence that the electrochemical 
theory of corrosion applies generally 
to soils. Although the new measure- 
ments were restricted to the labora- 
tory, the success of the work suggests 
the possibility of valuable practical 
applications, such as determination of 
the corrosion rate of a tank or other 
underground structure without the 
need for visual inspection. 

When iron and steel is exposed to 
the soil, local differences in electrical 
potential develop at the surface of the 
metal, resulting in the formation of 
numerous small corrosion cells. This 
means that electric currents flow 
through the soil from certain areas 
(anodes) to areas of less negative 
potential (cathodes), with accompany- 
ing discharge of hydrogen ions at the 
cathodes and loss of metal from the 
anodes. By Faraday’s law, the rate 
of weight loss from corrosion is 
proportional to the current. 

The Bureau-demonstrated measur- 
ing technique is based on a relation 
established by other investigators, who 
showed that the current in a corrosion 
cell can be expressed in terms of the 
values of anodically and cathodically 
(positively and negatively) applied 
direct current, from an_ external 
source, that will just reduce the cell 
current (corrosion current) to zero. 
The relation is 

Tp Ia 


jo wt 





Ip + Iq 
where Io is the corrosion current, and 
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Ip and Iq are, 


respectively, the 
cathodically and anodically applied 


currents required’ to reduce _ the 
corrosion current to zero. As 
increments of current are applied, 
the potential of the cell changes. 
When the measured potentials 
are plotted against the applied 
currents, a change in the slope of the 
curves usually marks the points (Ip 
and Iq) at which the applied currents 
have reduced the local corrosion to 
Zero, 

The corrosion cells used by previous 
investigators in confirming the 
equation experimentally contained 
separated anodes and cathodes, so that 
I, and Iq could be directly measured 
and the corrosion currents computed 
there from compared with values 
obtained by direct measurements. 
However, when a single piece of metal 
is exposed to a corrosive medium, as 
in the present study, it is obviously 
impossible to measure these currents 
directly. Here the corrosion current, 
made up of innumerable small cell 
currents, must be determined indirectly, 
if at all, from changes in slope of the 
current-potential (polarisation) curves. 

The present study demonstrates for 
the first time that the total corrosion 
current io—and thus the weight loss— 
of a single piece of metal normally 
corroding in soils, and presumably in 
other aqueous media, can be deter- 
mined by the equation, from values of 
Ip and Jq obtained from the changes in 
slope of the cathodic and anodic 
polarisation curves. 

In establishing the feasibility of the 
indirect measuring technique, weighed 
steel specimens, differentially aerated, 
were exposed at the Bureau to five 
corrosive soils for approximately two 
months. The soils ranged in reaction 
from very acid (pH 2°9) to very 
alkaline (pH 9°6). Because of the 
possibility of changes in rates of: 
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MICA 


Micafine mica powders are now readily available for use in the 


compounding of paints and specialised industrial finishes. 
* 


Our mica powders give added protection against corrosion, and assist 


in preventing disintegration of surface coatings at elevated temperatures. 


* * 


Other important properties include their value as anti-settling 
agents where heavy pigments are present, and as additives to 


such metallic pigments as aluminium and bronze. 


* * * 


THE HALL-MARK OF PURITY IN WET-GROUND 
MICA-POWDER 





Write for full details to: 


MICAFINE LIMITED * RAYNESWAY + DERBY 


Telephone: Derby 55981 (2 lines) Telegrams : 





“* Micafine, Derby ”’ 
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Polarisation curves of a steel electrode exposed to a certain soil in the U.S. 
National Bureau of Standards investigation. The curves are typical of ferrous 
materials corroding in soils. Potentials were measured with an electronic inter- 
rupter in conjunction with a potentiometric circuit. Significant changes in slope of 
the curves occur at values of applied current Ip and Ig. After the value of the 
corrosion current io has been calculated from Ip and Ig, the triangle connecting 
points Ec, Eg and Ea can be completed. The line E-—Eg then represents the 
hypothetical polarisation of all the cathodic elements, and the Ea—Eg applies 
similarly to the anodic elements; these lines show whether the reaction is cathodi- 
cally or anodically controlled. The current Ip is the value required to prevent 
corrosion, commonly known as the current needed for cathodic protection. This 
current was found at the Bureau to bear a relatively fixed relation to the 
corrosion current io, so that the latter can be estimated from the former 





SOIL 60 Sol... 13 





NO. 3 NO. 7 


Steel specimens exposed to soil corrosion for two months in the U.S. National 
Bureau of Standards corrosion laboratory. The specimen on the left was 
exposed to acid soil (pH 2°9), that on the right to alkaline soil (pH 9:5) 
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corrosion during the two-month 
period, polarisation curves were 
obtained at intervals throughout the 
exposure period. 

At the end of this period the 
specimens were removed from soils, 
cleaned and reweighed. Actual weight 
losses were compared with weight 
losses calculated indirectly by Fara- 
day’s law, using values of corrosion 
current (io) obtained from the equation 
on the basis of values of Ip and Ia 
indicated by changes of slope in the 
polarisation curves. The calculated 
values of weight loss differed on the 
average from the actual values by 
approximately 4 per cent. 

This technique for indirect electri- 
cal measurement of corrosion rate 
appears to have possibilities for exten- 
sive application both in the laboratory 
and in the field. In laboratory deter- 
minations of the corrosion rate of 
certain materials, for instance, the 
weight loss resulting from corrosion 
might actually be exceeded by the 
cleaning error. The electrical method 
makes possible much more accurate 
comparisons of the corrodibilities of 
such materials. 

For field determination of under- 
ground corrosion the electrical method, 
if it proves practicable in the field as 
well as the laboratory, would have 
several advantages in addition to 
obviating the need for excavating the 
underground object. Although in some 
soils ferrous metals corrode at a con- 
stant rate year after year, in other 
soils corrosion gradually slows down 
and in time may virtually cease. 

Actual weighing or inspection of an 
object that has been buried for years 
will indicate how much total corrosion 
has occurred, but will not show how 
rapidly, if at all, it has been corrod- 
ing just prior to inspection. The elec- 
trical method, on the other hand, 
measures the present corrosion rate, 
which is likely to be of greater prac- 
tical interest than the history of past 
corrosion. Furthermore, the electrical 
method does not involve the removal 
of corrosion products, which often 
inhibit corrosion. 





The British Brush Manufacturers’ 
Association are holding their sixth 
annual coiference at the Royal 
Beach Hotel, Southsea, on 26th, 27th 
and 28th May. 
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YELLOW LEAD 


OR very many years, red lead has 

been recognised as an outstanding 
corrosion-inhibitor, although it has cer- 
tain inherent disadvantages. Constant 
attempts have been made, therefore, to 
produce an alternative pigment with 
equally good rust-preventing qualities 
but which would overcome the draw- 
backs of red lead and be more 
economical in application. 

Research in the Jenson and Nicholson 
Laboratories, backed by practical 
exposure tests in the U.K. and on 
the Continent, has resulted in the 
development of yellow lead, a new anti- 
corrosive primer, marketed under the 
trade-name “Ledomide.” 

The pigment of Ledomide is in the 
form of lemon-coloured micro-crystalline 
acicular particles, with a specific gravity 
of 6°1-6°3. In the dry film, the acicular 
or needle-like particles tend to interlock 
to give a “haystack” type of structure 
of high film strength. 

Yellow Lead is actively anti-rusting. 
It reacts with acidic atmospheric 
contaminants (CO., SO,, H.S, H.SO,) 
and the acidic break-down products 
of linseed oil, transforming them into 
insoluble non-corrosive compounds. 

Yellow lead has an alkaline passivat- 
ing action, due to its amphoteric char- 
acter and its tendency to form ammonia. 
Despite its high reactivity as regards 
lead soap formation, it shows very little 
thickening on _ storage. Only after 
lengthy periods is there any definite ten- 
dency to thicken. Even then, only mild 
thickening occurs which can be readily 
removed by stirring or thinning. Thus, 
any wastage through material becoming 
unfit for use is eliminated. 

Another great advantage of Ledomide 
lies in its relatively low specific gravity 
and its voluminous form. It does not 
evaporate or settle and, therefore, 
remains fit for use for a long period. 

Its covering power is in the region of 
124 sq. yards per gal. 


J. H. Sankey and Sons Ltd., have 
been appointed sole distributors of 
the “Glopane” series of cold gal- 
vanizing and zinc rich paints for 
England, Wales and Northern Ireland. 
Henderson and Keay Ltd., of Glas- 
gow still retain the Scottish sole 
distribution rights. 
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Comment... 


N_ excellent book entitled The 
Industrial Finishing Year Book 
is available, but the chapter dealing 
with bright nickel plating is indeed 
very much behind the times. A very 
large proportion of bright nickel 
plating in Britain is now carried out 
by the Gleamax process of W. Can- 
ning & Co. Ltd., or the Efco-Udylite 
process of the Electro-Chemical En- 
gineering Co. Ltd—and both these 
processes involving organic bright- 
ening agents are overlooked in this 
chapter. That steps are being taken 
to remedy this defect in 1954 is not of 
much he!p to the 1953 reader. How- 
ever, it just goes to show that in the 
best regulated circles “clangers” are 
by no means uncommon. 

Another publication from _ the 
Anglo-American Council on Produc- 
tivity is entitled Jnspection in Industry, 
and the team has made some 
suggestions—they include establishing 
a technical qualification for inspection 
—this seems to be the universal solu- 
tion in these enlightening times. 
Whatever the subject there is always 
someone coming along wanting an 
Institution of this, or an Association 
of that; and already there are enough 
of these to fill a textbook with their 
names alone. The team also suggests 
that all production engineering courses 
should include a course on statistical 
methods applied to production inspec- 
tion and experimentation. Already 
engineering courses have extended 
their scope to such an extent that an 
engineering graduate cannot hope to 
cover other than a smattering of its 
requirements. The team wants short, 
intensive, full-time courses in statis- 
tical engineering, whatever that might 
be—they suggest the unification of 
Government inspection procedure, 
and that the mass production 
industries should devote more 
the mechanism of 


attention to 
inspection. 

Undoubtedly inspection is a very 
cog in 


important the production 
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wheel, but it must be remembered 
that inspection only takes place after 
something to inspect has been made. 
If there is an intensification of effort 
and a complication of the inspection 
procedure this must surely detract 
from normal productivity to the 
disadvantage of productivity itself. 

Finishing is a subject in which in- 
spection is undoubtedly of extreme 
importance, but one regrets to say 
that the team did not bother to say 
much in respect of this. 

There is great danger in this ten- 
dency which prevails to ignore the 
difficult problems, of which finishing 
inspection is one, and concentrate 
upon the relatively easy problems of 
mass production of small parts where 
the mathematician can really go to 
town and produce the most com- 
plicated stories about quality control. 

But it still does not get one very far 
if one has 100 per cent. inspection 
ability and 50 per cent. productivity. 
One reads in every report the recom- 
mendations of which this may be 
quoted as an example: “Inspection 
personnel should be chosen for their 
ability to earn confidence and 
respect.” 

Quite seriously, for “inspection 
personnel” one could write practically 
every other job in the production 
machine. This is absolutely platitudi- 
nous preaching with little tangible use 
at the end. : 

Incidentally, the two photographs 
on page 574 give some idea of the kind 
of problem brought about by floods— 
it shows the works of the British 
Domolac Co. Ltd. at Abbey Wood, 
in South East London, which were 
submerged for nearly three weeks. 
One gathers that essential supplies 
of materials were maintained during 
the whole time and what is more 
important that these deliveries were 
made possible because various friends 
of the Company in the trade helped 
to the maximum, which is indeed the 
highest commendation of that spirit ° 
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of respect and co-operation which 
prevails in the finishing industry. It 
is an object lesson to the opponents 
of private manufacture. 

It was no mean flood, for on the 
night of the 31st January/ Ist February 
there was between six and eight inches 
of water in the drive, and by 9.30 a.m. 
there was 3 ft. flooding, which meant 
that the factory had more or less to 
be abandoned. By noon the floods 


were between 5 and 9 ft. over the 
whole area. Yet by the end of Feb- 
ruary 60 per cent. of normal pro- 
duction had been restored because 
friends in the industry had agreed to 
produce in their own factories to 
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Water, water, every- 


where! Scene in the 
factory yard of 
British Domolac Co. 
Ltd. at Abbey Wood, 
London, S.E. 


RAED? 
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Reminiscent of 
“blitz” days is the 
wrecked appearance 
of the interior. The 
water lifted tanks 
bodily from _ the 
ground and __ tore 
away piping 


British Domolac formulations, under 
the Company’s technical supervision. 
Whilst competitors were making 
Domolac products the Royal Arsenal 
Co-operative Society provided office 
accommodation without charge, which 
is indeed a fine example of what can 
be done in face of an emergency. 

Dr. S. Wernick, hon. _ secretary 
of the Institute of Metal Finishing, 
addressed the Avery Institute in Birming- 
ham, on 5th March, in these words: 

“It has been suggested in some quar- 
ters that the finish on post-war cars is 
inferior to that which was applied before 
the war. This contention is against all 
the facts. Important advances which 
were developed in the laboratory and 
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introduced in the factories just before 
the war produced superior finishes to 
those applied in the early "thirties. This 
was indeed fortunate, as it enabled cars 
of the 1937-40 vintage to stand up so 
well since and compare favourably with 
American cars of the same period. 

“Finishes on post-war cars, having re- 
gard to the high rate of production which 
was necessary to take advantage of ex- 
port markets immediately after the war, 
and also the baneful restrictions on the 
supply of nickel with which the Industry 
has been faced, have been well up to 
standard. Manufacturers of car acces- 
sories have used every scientific advance 
and invested considerable capital in the 
most up-to-date plant, and British cars 
in consequence have little to fear in 
comparison with their American counter- 
parts. Indeed, the Americans consider 
that we are inclined to over-finish cars 
by giving them what they call a ‘jewel- 
ler’s finish’ rather than the ‘kerb-side 
finish’ which is favoured over there. 
There may be something in this conten- 
tion. 

“As regards the finish on car bodies, 
the Rotodip process, which is widely 
applied on many makes of car in this 
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country and ensures the protection of 
the body on parts which are not seen as 
well as those which are visible, un- 
doubtedly produces a superior finish to 
that applied by the spray processes com- 
monly used in American car plants. 

“We have no reason for complacency, 
and never has finishing been so impor- 
tant as it is today to keep our place in 
highly competitive world markets. On 
the other hand, we have much to be 
proud of in the advances in metal finish- 
ing practice which have been developed 
in this country. 

“It is not fair that the metal finishing 
industry should be condemned because 
an occasional spot of rust is seen on a 
car. Often this is the result of the neg- 
ligence of the owner of the vehicle.” 

Fair enough, dear Doctor, but a little 
birdie whispered sweetly to us that the 
sellers’ market had closed and the “cus- 
tomer is once again right.” The finishing 
industry must develop finishes for the 
car owner who regularly bashes his car 
bonnet with a cosh! 

Seriously though, for the finishing in- 
dustry to seek an excuse for its own 
inadequacy at the expense of its 
customers is a fatuity. 





1.V.E. WHITTLE SILVER 
MEDAL 


£ he fifth competition for the Whittie 
Silver Medal of the Institute of 
Vitreous Enamellers has been announced. 
The Whittle Foundation Competition, 
which, in addition to the Silver Medal, 
includes cash prizes, was formed in order 
to encourage junior chemists and other 
technicians in the enamelling industry to 
express their ideas in the form of a writ- 
ten paper. The subject of the fifth com- 
petition will be ‘“One-coat White 
Enamels,” and notes for the guidance of 
authors can be obtained from The Secre- 
taries, John Gardom and Co., Ripley, 
nr. Derby. 

The paper should be from 3,000 to 
5,000 words, with the necessary illustra- 
tions, and must be written entirely by 
the competitor, although experimental 
work done by others can be referred to 
with due acknowledgment. Care must 
be taken to see that information given 
in the paper is not confidential, and com- 
petitors are advised to submit their 
papers to their company for approval 
before sending them in for consideration. 

As mentioned, the competition is in- 
tended for junior staff, 30 years of age 
or under, but where a competitor has 
been on national service or away from 
the industry on war service of another 
kind, and this is stated in a covering 
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letter, the time on such service will be 
subtracted from his actual age and taken 
into consideration by the Assessors. All 
papers must be submitted by 30th June, 
1953. 


MR. H. SILMAN TO TAKE 
CHARGE OF NEW FORD 
RESEARCH SECTION 


HE Ford Motor Co. Ltd. announce 

plans to establish a centre for ad- 
vanced engineering research in Birming- 
ham. This will supplement and extend 
the work being carried out at Dagenham. 
Mr. H. Silman, B.Sc., F.R.LC., F.LM., 
A.M.I.Chem.E., A.I.Mech.E., formerly of 
Joseph Lucas Industries Ltd., has been 
appointed research manager of the new 
department. 


ENOLITE LTD. are now producing 

a greatly improved, much more 

powerful version of their successful 
alkaline paint stripper and degreaser 
(P.S.5). Like its predecessor, the new 
stripper is supplied in powder form. 
For standard purposes it is mixed in the 
ratio of 1 lb. to 1 gal. of water heated 
to 95° C., and is used in a mild steel 
tank. The powder has gained a reputa- 
tion for its unique properties of 
maximum efficiency with great economy. 
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Finishing and Plating of 
Copper and Copper Alloys 


SOME INTERESTING REFERENCES AND FACTS 


FrOor some years the Copper Develop- 
ment Association has prepared and 
issued a six-monthly review of current 
technical literature dealing with copper 
and copper alloys. The most recent 
of these publications (issued January, 
1953), contains a considerable number 
of references to papers and literature 
on the subject of finishing and plating 
and, in view of the current interest in 
this subject, we are reproducing this 
complete, together with the references 
so that interested readers can make 
further studies if they so desire. 

Shortage of nickel has recently led 
to the development of alternative 
electrodeposited coatings, especially 
for use beneath chromium. Of these, 
white brass,’ bronze* and a ternary 
alloy of copper, zinc and tin, seem to 
rank among the more promising, while 
a bright copper deposit from an acid 
solution can also be used with or with- 
out a flash of nickel beneath the 
chromium surface. Both Chadwick* 
and Miller’ presented papers at the 
Summer Conference of the Institute of 
Metal Finishing on the electro- 
deposition of chromium directly upon 
copper and copper alloys. 

In reviewing the intensive develop- 
ment work which has been carried out 
in America on _ periodic reverse 
current plating, Halls’ mentions quite 
phenomenal mechanical properties 
which may be obtained for copper 
electrodeposited by this method. Based 
on statements by Jernstedt.*.’ he quotes 
tensile strengths of up to 50 ton/sq. in. 
with elongations of about 9 per cent. 
and hardness values of the order of 
220 diamond pyramid numbers. In 
the light of these figures, Jernstedt’ 
himself comments that copper 


deposited by the PR process seems to 
be inherently different from any copper 
produced in the past. It is possible 
that the extraordinary mechanical pro- 
perties claimed are connected with the 





use of addition agents (e.g., “WES-X”) 
to the bath. 

Though electrolytic polishing has 
won a firmly established place in 
the metallographic laboratory, and is 
already in use to a considerable extent 
for the commercial polishing of light 
metals and steels, the mechanism of 
the process has received comparatively 
little attention in the past. A careful 
experimental study of the phenome- 
non, with special reference to smooth- 
ing efficiency in the electropolishing of 
copper in phosphoric acid, is therefore 
to be welcomed. It is stated that 
electropolishing should be possible in 
any solution in which the metal dis- 
solves anodically, provided that com- 
plete control can be exercised over all 
other factors, and it would therefore 
appear that much of the time and 
effort directed in the past towards the 
development of special electrolytes, 
many of them quite complex, may 
have been been misapplied. The paper 
ends with several pages of practical 
recommendations which should cer- 
tainly be studied by all who use the 
process. 

An interesting development is the 
production of fine-mesh metal gauze 
by electrodeposition upon textile 
fabric, especially for refuelling funnels, 
where water is to be separated from 
petrol.’.*° Both copper and _ nickel 
have been used for the purpose and 
tests for durability after intermittent 
immersion in sea water at room tem- 
perature and exposure to a moist 
atmosphere at 70° C., have given 
satisfactory results. The material has 
also passed tests for resistance to wear. 

Electrodeposited copper is well 
known as a “stop-off” in the case- 
hardening of steel and normally gives 
excellent results for this purpose. 
Ruffle and Chawner,"’ however, report 
instances in which the effect of the 


copper in preventing access of the- 
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carbon to the steel appeared to spread 
slightly beyond the confines of the 
plated area, thus leaving parts soft 
which should have been hardened. 
This mysterious phenomenon led to 
a great deal of trouble and occasion- 
ally held up production completely. 
After a most painstaking exploration 
of all the factors which could possibly, 
and even improbably, give rise to the 
effect, the authors traced it to the 
presence of small quantities of barium 
sulphide in the barium carbonate of 
the carburising compound, and indicate 
that the co-presence of hydrogen in 
the carburising box is necessary. They 
suggest that the apparent migration of 
copper may take place through the 
growth of copper sulphide or by 
diffusion of copper sulphide into a 
film of iron sulphide on the steel. 

in the nitriding, as distinct from the 
carburising of steel, it is said that 
electrodeposited bronze containing 10 
to 15 per cent. of tin has largely super- 
seded tin plating as a “stop-off” 
medium. 

Queries frequently arise concerning 
the cleaning and preservation of 
bronze statues; the subject is dealt 
with by Jack,” who gives detailed 
instructions for the treatment of new 
Statues, periodic cleaning and the 
renovation of neglected statues. 
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MOND NICKEL FELLOWSHIPS 


PPLICATIONS are now invited by 

the Mond Nickel Fellowship Com- 
mittee for the award of the Mond Nickel 
Feliowships for 1953. The purpose of 
these Fellowships, as is probably well- 
known, is to enable selected applicants 
of British nationality and educated to 
University degree or equivalent stan- 
dard to obtain additional training and 
wider experience in industrial establich- 
ments, at home or abroad; so that, if 
they are subsequently employed in execu- 
tive or administrative positions in the 
British metallurgical industries, they will 
be better qualified to appreciate the tech- 
nological significance of research and to 
apply its results. 

There are no age limits, though awards 
will seldom be made to persons over 35 
years of age. Each Fellowship will 
occupy one full working year. It is 
hoped to award five Fellowships each 
year of an approximate value of £900 
to £1,200 each. 

Applicants will be required to define 
the programme of training in respect of 
which they are applying for an award, 
as well as particulars of their education, 
qualifications and previous career. Full 
particulars and forms of application can 
be obtained from The Secretary, Mond 
Nickel Fellowships Committee, 4 Gros- 
venor Gardens, S.W.1. 
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FINISHING OF PLASTICS 


“The overall policy of American moulding 
companies is to eliminate hand finishing 
as far as possible, because of the labour 


costs involved ...” 


7 Productivity Team Report on 
the Plastics Moulding Industry in 
the U.S.A., published last month, con- 
tains some interesting notes on American 
methods of finishing plastics. The team 
saw nothing revolutionary in the way of 
finishing, but some of the American 
methods are of possible interest to 
readers in this country and a summary 
of them is given here: 


Lettering 
Lettering on mouldings is accom- 
plished by several methods already 


known in Britain, as follows: 


1. Moulding sunken letter forms in 
the moulding, and filling these with 
paint by various means, removing 
the excess by hand wiping, or 
buffing; 

Blocking by means of a hot punch, 
used in conjunction with a leaf 
process; 

3. Offset printing. 


Of these methods the first two are the 
most common, the third being used only 
where the moulding is not likely to 
receive much handling in service, as the 
lettering can be smudged or rubbed off 
fairly easily. In the paint methods, the 
paint may be applied to the moulding 
by hand brushing, by machine brushing, 
or by spraying, with or without masks. 
Excess is then removed by barreling with 
wood chips or balls, followed by lighter 
buffing, or in some cases by barreling 
only. This may also be done by wiping 
by hand while the paint is still wet, or 
by means of a rag soaked in thinners. 
An example quoted of work of this type 
observed in American factories, is an 
oven contro] knob. 

This moulding has lettering moulded 
in on both top and sides, and js so shaped 
that removal of excess paint from a 
recess On the top would be most difficult. 
The procedure is to brush in paint by 
hand for the lettering on the centre of 
the top face, and then mask the recess 
and mount the assembly of moulding 
and mask on a horizontally revolving 
spigot. Two spray guns, one placed 


te 


radially and the other at 45° to the 
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horizontal are operated in sequence, the 
second gun following automatically after 
the first. 


Printed on Thermoplastic Mouldings 


Various conventional methods of print- 
ing on thermoplastic mouldings were 
seen, but in practically all cases multi- 
station rotating tables were in use, With 
these the operator had only to load the 
mouldings on to pegs or into recesses 
and the rest of the cycle was fully 
automatic. Offset printing with rubber 
stamps was also seen. 


Spray Painting 

This is used much more extensively in 
America than in Britain, and_ the 
methods adopted are interesting. A fix- 
ture seen quite frequently was an air- 
operated clamp with the mask fixed to 
the top, and the air cylinder under- 
neath. The moulding to be sprayed was 
placed on a jig which was well below 
the mask and easy of access, and by 
operating a treadle valve the moulding 
was raised underneath the mask and 
clamped firmly during the spraying 
operation; release of the treadle returned 
the plunger to the bottom position. By 
using both hands a very high rate of 
output could be obtained. 


The Wheelabrator Tumblast 


This machine was originally developed 
for blast-cleaning metal products such as 
castings, forgings, etc., on a batch basis. 
Recently it has been applied to the 
removal of flash from plastics mouldings. 

It consists essentially of a perforated 
rubber mat in the form of a belt cover- 
ing the full width of the tumbling com- 
partment. The belt passes over two 
rollers and the work is placed on the 
mat between the points at which it 
passes over them. These rollers rotate 
and drive the belt, thus tumbling the 
work, At right angles to the moving 
belt a stream of de-flashing medium is 
directed on to the work and breaks off 
flash from the edges and clears flash 
from holes. The de-flashing media in 
use for plastics are usually crushed 
apricot pips and crushed walnut shells. ° 














These pass through the perforations in 
the mat, and are returned by way of a 
bucket elevator to the wheel which 
throws them on to the work. Variable 
capacities are available from one cubic 
foot upwards, and most large-scale com- 
pression moulders in America have 
installed one of the machines. 

The Tumblast* is in use in Britain for 
its original purpose of de-flashing metal 
products. For use with plastics the 
following are of special importance: 

1. Variable speed drive; 

2. A load balanced to the capacity; 

3. Suitable de-flashing media; 

4. Steam feed into the hopper; 

5. Reasonably thin flash. 


* We should, perhaps, emphasise that the 
wheelabrator tumblast, despite the American use 
and the “novelty angle’’ publicity given to it by 
certain sections of the daily press, is by no means 
new to this country. R. J. Richardson and Sons 
Lid., of Birmingham, have had them in operation 
for many years and have installed them in dozens 
of factories up and down this country, and they 
have been built into a good many conveyor 
systems.—Ed. 


METAL PROCESSES LTD., 
COME OF AGE 


y was twenty-one years ago this May 
that Mr. W. J. Turner, M.I.Mech.E., 
present managing director of Metal Pro- 
cesses Ltd., founded the company to mar- 
ket the original “‘De-Ruster” process, for 
phosphating iron and steel. Since then 
many other metal treatment processes 
have been added to the firm’s list, and 
the latest two, developed and marketed 
since the B.I.F. last year, are both new 
black finishes. Known as “Turbla” and 
“Brunette,” they are identical in appli- 
cation to the present Mark II black, but 
the cost is said to be much lower. A 
new degreaser for the aircraft industry 
is also announced. 


HEAT TREATMENT PRACTICE 


RELIMINARY notice is given by 

B.1.S.R.A., of a conference on Heat 
Treatment Practice to be held on June 
1Sth, 16th and 17th next, at Ashorne 
Hill, Leamington Spa. It is intended 
that there shall be papers and discussion 
on the heat treatment of engineering 
steels and large forgings and sections, 
surface treatments, isothermal heat treat- 
ment and temperature measurement and 
control. 

The conference, which is _ being 
organised by the Metallurgy (General) 
Division of B.LS.R.A., is expected to 
provide a meeting ground for engineers 
and steelmakers affected by these prob- 
lems. Any persons wishing to attend 
should apply to Mr. A. M. Sage, 





B.LS.R.A., 11 Park Lane, London, W.1. 
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THE WORLD’S 






FOR LARGE 
SCALE 

INDUSTRIAL 
PRODUCTION 


The A.I.D. Model 7 Gun falls right into 
line with the need of industry to effect 
increased production and saving of man- 
hours. This gun has been put to every 
known scientific and practical test, and its 
economical performance and mechanical 
perfection have made it the outstanding 
choice of great industrial organisations all 
over the world. 


AND THE WORLD’S 
FINEST SERVICE 


No service can excel the A.I.D. INSTANT 
RESERVE REPLACEMENT SERVICE, 
which ensures 100% man-hour efficiency 
every hour of every day—New or recon- 
ditioned guns are exchanged instantly for your 
worn or damaged guns. A.I.D. not only 
supply guns, but EVERYTHING behind the 
gun. Whether your needs are large or small, 
do not hesitate to request the services of 
our technical organisation. 


SOF 


CONTRACTORS TO THE WAR 
DEPARTMENT OF THE U.S.A. 


Sole Manufacturers: AIR INDUSTRIAL DEVELOP- 

MENTS LIMITED, Aidspray Works, Shenstone, 

nr. Lichfield, Staffs, England. Phone: Shenstone 

341/5. Grams: Aidspray, Shenstone. LONDON, 

28 South Molton Street, W.1. Phone: Mayfair 6318. 
Grams: Aidspray, Wesdo. 
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American 
Finishing 


Developments 


Copper Content in White Brass or 
Copper Cyanide Plating Solutions 
Can Be Increased by Electrolytic 
Regeneration 

It has become increasingly necessary 
to use copper and white brass instead 
of nickel and nickel chemicals in 
chromium plating for decorative pur- 
poses, because of the scarcity of nickel 
for civilian uses. However, copper 
cyanide must be added frequently to 
the white brass solution or the cyanide 
copper solution in order to maintain 
the copper concentration. A new 
method of introducing copper to the 
plating solution has recently been 
devised. This method involves use of 
an electrolytic regeneration cell. 
Operation can be intermittent or 
continuous. 

In order to maintain a_ stable 
cyanide plating solution, it is necessary 
that the rate of metal plating out at 
the cathode be nearly equal to the rate 
of metal entering the solution at the 
anode. This will minimise the free 
cyanogen concentration. 

The electrolytic concentration cell is 
an apparatus which wiil introduce 
copperions to the electrolyte at a rate 
that can be controlled to suit indivi- 
dual requirements. The cell is a 
rigidly constructed box of rubber- 
coated steel, 30 in. by 30 in. by 4 in. 
It has four windows or openings on 
each side, each containing approxim- 
ately 100 sq. in. Wooden diaphragm 
panels fit tightly into these openings 
and make a perfect water seal. 
Cypress is very suitable for the 
diaphragms after being properly 
de-resinised. A cypress panel contain- 
ing 100 sq. in. and 4 in. thick will 
conduct approximately 75 amp. One 
cell has a capacity of approximately 
500 to 600 amp. A disadvantage of 
cypress, however, is the effect of heat 
on it. For white brass solutions 
where the operating temperature is 
not in excess of 100° F., cypress has 
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a reasonably long life. But for 
cyanide copper solutions where the 
temperature may be as high as 
180° F., cypress will deteriorate in a 
short time. It is advisable to provide 
means of cooling the e‘ectrolyte in the 
regenerating tank to 120° F. 

After the cell has been fitted with 
the wood panels, an electrolyte of 
2 oz. per gal. of potassium hydroxide 
is placed in the solution-tight cell. 
The latter is then placed on the 
cathode rod of the plating tank. The 
wood diaphragm serves as a screen 
when the current is turned on. 
Hydrogen is evolved at the steel 
cathode within the cell. In order to 
raise the metal content to a given 
value, it is necessary to calculate the 
total metal required in terms of 
Faradays. 

(Plating, October, 1952.) 


Experiments With One-coat Enamel 
on Steel Predict Low-cost 
Enamelled Ware 

A one-coat white enamel finish for 
steel which would reduce the cost of 
serviceable enamelled ware and yet 
exhibit the physical and chemical 
properties normally associated with 
multi-coated ware, has long becn of 
interest to enamellers. Recent experi- 
ments indicate that such a process 
may now be practicable. 

Much credit for the success of the 
one-coat process to date, even with 
special steels, must be attributed te 
the high reflectivity of the titanium 
enamels used. These thinner coatings 
are greatly responsible for some of 
the excellent physical properties being 
obtained in one-coat ware. 

The problem, as in most metal 
finishing, appears to resolve into 
three categories; the metal employed, 
the coating, and the treatment of the 
metal prior to coating. Perhaps the 
most important single 
process control. 


factor is 
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It was found that increasing the sur- 
face roughness improved the bonding 
properties. This could be achieved 
either by sandblasting or acid etching. 
Also used to aid surface roughness 
was the nickel flash. In addition to 
the acid etching and the: nickel bath, 
an acid treatment after the nickel 
flash was used. The acid treatment 
does not, to any extent, attack the 
nickel coating, but does serve to etch 
the exposed “valley” of iron. 

In order further to check the action 
of the acid treatment on the flashed 
coating, the acid-etched steel was 
given a cobalt flash. These specimens 
were then treated in hydrofluoric 
acid. This treatment further increased 
the bonding properties. 

An enamel sufficiently fluid at 
enamel-firing temperatures is required 
for the rough porous surface of the 
nickel-flashed steel. It is necessary 
that the molten enamel flow into the 
pores and crevices of the metal sur- 
face, dissolve the surface oxides, allow 
gases from the metal and interface to 
pass through the coating, and then 
heal over these small areas where 
bubbles have disrupted the enamel 
surface. Thus, an enamel that nor- 
mally matures in firing at 1,500° F. 
when fired on top of another enamel 
coat, will need an additional 50° or 
60° F. when processed as a one-coat 
enamel. The higher temperature is 
necessary to effect a lower viscosity of 
the enamel. 


(Finish, September, 1952.) 


Surface Finish of Instrument Parts 
Automatically Controlled 


In order to obtain greater volume 
with production-line methods, together 
with uniform quality, The Foxboro 
Co., Foxboro, Massachusetts, has 
developed an automatic control 
system for the surface treatment of 
instrument parts. Formerly, the parts 
were immersed in Bonderite. The 
newly installed Spra-Bonderite unit is 
completely automatic and_ processes 
22,000 parts in one 8-hr. shift. The 
parts are made from a variety of 
metals, including iron, steel, and 
aluminium. The standard finish is a 
very high quality infra-red baked 
lacquer, usually black, although a 


choice is available in several other 
colours. 








The new surface treating equipment 
consists of a completely enclosed 
tunnel, 45 ft. long, 12 ft. high, and 
6 ft. wide, which is divided into five 


sections: spray cleaning, rinsing, 
phosphate treating, clear water rinsing, 
and subsequent rinsing. As the parts 
pass through these separate stages on 
a continuous conveyor line, they are 
sprayed from every angle by the rinses 
and solutions, which are continuously 
recirculated. Hollow parts, which are 
difficult to spray, are conveyed on 
long carrier hooks which travel close 
to the bottom of the tunnel where 
they are subjected to a thorough 
internal spraying. 

The flexible overhead conveyor 
consists of a wrought iron chain, 
approximately 450 ft. in length, driven 
on an overhead track by # h.p. motor. 
Speed varies between 4 ft. and 12 ft. 


per min. Parts are completely 
finished in 30 min. Small items are 
hung on hangers or handled in 
baskets. The larger ones are 


the main carrier 
spaced approximately 2 ft. 
apart. The entire system is com- 
pletely continuous and automatic 
with the exception of the manual 
loading and unloading of the parts. 

During the five spray steps, operat- 
ing pressures are indicated by gauges 
on a panel, and alarms operate if 
pressure drops below the desired 
amount in any instance. Separate 
dial thermometers maintain precise 
control of the temperatures of the 
spray solutions, supplementing four 
indicating temperature controllers. 
For measuring the steam used to 
produce the solution temperatures, 
another instrument equipped with an 
integrator for totalising the flow is 
employed. Two sets of push buttons 
provide start and stop control, per- 
mitting each pump to be operated 
individually. 

There are five additional instru- 
ments in the cabinet where auxiliary 
equipment is controlled and the pro- 
duction data are recorded. Two 
temperature controllers automatically 
control the temperature of the etching 


suspended from 
hooks, 


process, used to remove surface 
defects in aluminium parts. The 
vapour degreasing unit is also 


controlled from this cabinet. 


(Industrial Finishing, U.S.A., 
September, 1952.) 
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PARKINSON & COWAN 
(GAS METERS) LTD 


Our Infra-Red Division was started eight years ago to give 
specialist service in the supply of Paint Drying Equipment mainly 
to those engaged in the manufacture of sheet metal goods. 









GS) 


6) 5)5)5)5)5) 


It has now been greatly extended in its scope and serves a wide 
range of industry with processes as varied as those employed in 
Fish Curing and the textile Trades. 


Weare looking today for new problems to solve in drying technique. 


ENGINEERING DIVISION (DEPT. U ) 
COTTAGE LANE WORKS, CITY ROAD, LONDON, E.C.1 
Telephone: Clerkenwell 1766 
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A TOUGH DURABLE 
FINISH... 





COVERS in SYNTHETIC ENAMEL 
ONE COAT NO PAIMING OR UNDERCOATING 


0 ADHESION 
Send for a sample of ‘SNAPPOL’ neeeeny 10 Orn io 


and prove it yourself ! FULL GLOSS AND SOLID COVER WHEN 
APPLIED DIRECT TO BARE METAL 


AIR DRIES IN 40-50 MINUTES 
_- STOVES: INFRA-RED 3 - 4 MINUTES 
a6 STRIAL FINISHES CONVECTION OVEN 10 MINUTES — 





DONALD MACPHERSON & CO. LTD. inousrriat FINISHES DIVISION 
CHURCH ROAD, MITCHAM, SURREY—21 ALBION STREET, MANCHESTER 1 
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Abrasive Belts Speed Tapering of 
Aircraft Wings 

A large abrasive-belt machine has 
been adopted for putting the taper 
and finish on aluminium plate for air- 
craft wings, and has resulted in hign- 
speed production with low operating 
costs and initial investment. A 
standard Hill-Acme (The Hill-Acme 
Co., Cleveland, Ohio) stainless steel 
sheet grinding machine was recon- 
verted for this work by the Coated 
Products Division of the Carborun- 
dum Co., Niagara Falls, New York, 
in conjunction with the Bell Aircraft 
Corpn., Buffalo, New York, and the 
United States Air Force. 

The process uses a_ wide-belt 
machine with a rubber-faced, serrated 
surface, contact roll. -A Carborundum 
Type-61 wheel is used to back up the 
belt at the point of contact with the 
the work. Cuts can be made up to 
0-01 in. in depth on aluminium sheets 
72 in. wide. Rapid stock removal is 
possible since a large area can be 
machined at one time. For example, 
one typical single taper operation takes 
1S min. as compared with 24 hr. on 
conventional milling equipment. In 
this case the special machine was 
powered by a 250 h.p. motor. Rough- 
ing and finishing is effected on the 
same machine in the same set-up, by 
changing to a finer belt. The change- 
over takes only about 40 sec. Work- 
holding is facilitated, and_ skilled 
labour is not required. 

Any degree of surface finish can be 
obtained, with accuracy to within 
0:005 in., or less. The metallurgical 
properties of the aluminium are not 
affected since the working tempera- 
ture does not exceed 90°F. during 
the grinding operation, and warpage is 
eliminated. 

(The Iron Age, 21st August, 1952.) 


Life of Metal Parts Prolonged by 
“Flame” Plating with Tungsten 
Carbide 

Most metal parts can be protected 
from excessive wear, abrasion, and 

frictional action by plating with a 

thin coat of tungsten carbide. A 

process developed by the Linde Air 

Products Co., New York, known as 

“Flame-Plating” can deposit a coating 

of tungsten carbide to thickness from 

0:0005 in. to 0:020 in. 

Temperature of the base metal does 
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not exceed 400° F. during the plating 
operation, and there is little tendency 
of the part to warp. Flat surfaces, 
cylinder, holes, and parts with various 
shapes and contours can be coated 


satisfactorily. Surfaces up to 6 in. 
wide and 40 in. long can be handled, 
and the coated part can be used either 
as it is or further finished on a grind- 
ing machine. In most applications, 
parts flame-plated with tungsten car- 
bide have shown wear resistance 
equal to or greater than sintered 
tungsten carbide and have been far 
superior to cast alloys, hard 
chromium plating,’ and tool steels. 
In addition to containing all the desir- 
able properties of sintered tungsten 
carbide, the parts have a_ lower 
modulus of elasticity and greater 
resistance to impact and_ thermal 
shock. A wide selection of base 
metals offers numerous _ design 
possibilities. 

The tungsten carbide applied by the 
process differs from sintered tungsten 
carbide. The elements tungsten, car- 
bon, and 8 per cent. cobalt are present 
in various compositions. There is no 
free cobalt. The particles forming the 
coating are elongated and flattened 
into discs, the diameter of each 
particle being several times its thick- 
ness. There is an_ interlocking 
mechanical bond (not a welded bond) 
between the coating and the base 
metal. The coating does not mix with 
or dilute the base metal, and no 
visible oxide layer appears. If the 
base metal is deformed in any way, the 
coating will crack or separate, depend- 
ing on its thickness; the thinner the 
coating the less the tendency it has 
towards separation. 

Finish grinding a coated part will 
produce a surface of 2 micro-in. 
r.m.s. Resinoid bonded diamond 
wheels are used for finish grinding, 
a 100-mesh wheel being employed for 
rough grinding and a 400 mesh wheel 
for finishing, when no more than 
0:0005 in. is to be removed. The part 
is flooded with coolant. Cost of a 
flame-plated part ranges between the 
cost of a hard-faced part and a sin- 
tered carbide part. Extensive wear 
tests on fourteen different materials 
over a two-year period have had 
interesting results. In one case, a 
flame-plated gauge outwore all other 
materials, and the process has proved 
so successful that other parts such as - 
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WATER WASH SPRAY BOOTHS of GREATER 
SIMPLICITY and HIGHER EFFICIENCY 





There are no pumps, nozzles or filters to choke or need 

attention. The only moving part is the fan, which handles 

the clean dry air from the high efficiency wash and discharges 
it to the atmosphere. 


We welcome enquiries for incorporating these advantages in 

proprietary booths. We can also offer the same advantages of 

clean exhaust with very little maintenance for DUSTS AND FUMES 
FROM POLISHING, GRINDING AND PLATING 


DRUMMOND PATENTS (Hovvincs) LTD 


5 GREAT WINCHESTER STREET, LONDON WALL 
LONDON, E.C.2 


Telephone; LONDON WALL 4432 & 2626 
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valve plugs, seating rings, balls, mill 
hammers, cut-off dies, and punches, 
are now being tested for flame-coating. 
(Journal of Metals, October, 1952.) 


Roller Coating Machine Cuts Costs 
in Leather Processing | 

Through the use of a new roll 
processing machine designed by the 
L. R. Wallace Co., Los Angeles, 
California, to apply treatment solu- 
tions to leather materials, leather pro- 
cessors can reportedly conserve 
processing solutions, promote  uni- 
formly treated products, minimise 
processing variations, and cut produc- 
tion costs by approximately 50 per 
cent. Where it has been necessary to 
coat textiles with pyroxgline (or cellu- 
lose nitrate lacquers) in the produc- 
tion of artificial leathers, as many as 
850 sq. ft. of fabrics have been 
covered with a single gallon of coat- 
ing solution, and more than 15,000 
sq. ft. of finished materials have been 
turned out hourly with a single roller 
unit. Similarly, where Syntans have 
been used as levelling agents in 
colouring chrome-tanned hides with 
water-soiuble acid or direct dyes, up 
to 16,500 sq. ft. of leather have been 
processed hourly in approximately 
15 sq. ft. of plant space. 

The roller unit has been found 
usable with virtually all types of 
processing fluids (from room tempera- 
ture up to 300° F.), including acrylic 
resins, adhesives, wax-base lubricants 
or preservatives, dyes, inks sizing, and 
plasting finishing compounds and 
photo-sensitive emulsions. The unit 
comprises two neoprene covered 
steel coating rollers, horizontally 
aligned, and smaller so-called “doctor” 
rollers designed to aid retention of 
processing solutions—all mounted on 
a portable steel frame. The rolls are 
driven by a } hp. motor. While 
standard coating roll lengths range 
from approximately 20 in. to 52 in., 
longer or shorter roll specifications 
can be provided. 

In operation, leathers to be coated 
are fed into the roller units either 
manually or automatically, the coating 
rolls being adjusted to the thickness 
of the material to be processed, and 
rotated so that the solutions are trans- 
ferred to the material as they pass 
between the rollers. 

(Leather and Shoes, 13th September, 
1952.) 
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NICKEL BAN EASEMENT 


The Board of Trade and the Minis- 
try of Supply announce that as from 
26th February the following article 
may be nickel plated: safety pins, hat 
pins, loose leaf and filing device fit- 
tings, some parts of propelling pencils 
and ball point pens, spoke nipples, 
hospital equipment such as cabinets 
for instruments, tables and operating 
tables, camera and ticket issuing 
machines, also many motor car parts 
and accessories (a complete list is 
given in the ammended order). 

The restrictions still apply to bi- 
cycle components, domestic appli- 
ances, boat and railway equipment 
and fittings and radio parts as detailed 
in the original order. 

Copies of the ammended order may 
be obtained from the Board of Trade 
and Ministry of Supply. 


0.C.C.A. EXHIBITION, 
1953 


The Oil and Colour Chemists’ 
Association announce that they will 
be holding their fifth technical trade 
exhibition at Borough Polytechnic, 
Borough Road, London, S.E.1, on 
30th-31st March and Ist April, three 
halls, The Edric Hall, The Stanley 
Hall and the Victoria Hall will again 
be used and the Official Luncheon 
will be held at the Criterion Restau- 
rant, Piccadilly Circus, London, W.1., 
on Monday, 30th March, 1953 at 
12.30 for 1.00 p.m. As before tickets 
will be restricted to two per Exhibitor 
and to members of the Oil & Colour 
Chemists’ Association. 


Teleflex Products Ltd.—announce 
that they have two newly published 
brochures available. One of ‘these 
booklets deals with the Teleflex °705 
in. Overhead Cable Conveyor and the 
other with Teleflex Industrial Remote 
Control Equipment. Copies can be 
obtained direct from the company at 
Teleflex Works, Chadwell Heath, 
Essex. : 
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«»... the Sales Managers goal at all times, 
therefore put your products in the lead with 
Glasso—the finish that protects, beautifies and 
SELLS ! There’s a Glasso finish for every 
Surface . ... . wood, metal, stofe .......a 
finish that is easy to apply and 
economical in use. Let us know your 
problem we shall be happy to advise. 







THE GLASSO RANGE INCLUDES: 
Hot Spray Surfacers, Enamels and 
Lacquers. 

Cellulose Surfacers, Enamels and 
Lacquers, etc. 

Synthetic Stoving and Air drying 
enamels, Hammer Finishes, etc. etc. 





Regd. Trade Mark 


INDUSTRIAL FINISHES 


All enquiries for information and 
advice should be addressed to: 


GENERAL & INDUSTRIAL PAINTS LTD. 
(formerly Glasso Paint Products Ltd.) 


Industrial Sales Division, Wadsworth Road, Perivale, Greenford, Middlesex 


Scottish Branch: 1224 Cathcart Road, Glasgow S.2 





Telephone No.: Langside 3230 
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How to Choose, Measure, Specify 
and Control Colour 


Some 


Practical Notes on the Principles of 


Colour Applications in Industry 


]_ oo steadily at the green elephant 
on the left and, after about 
40 sec. switch your eyes to the white 
one on the right; you should then see 
something which may or may not be 
familiar to you, viz., a pink elephant. 
The colour of this second pachyderm 
1s due entirely to the phenomenon of 
“after image,” he is pink because 
pink is the complementary colour to 
green; if the left-hand elephant had 
been orange then the right hand 
vision would have been blue. 

It is not our intention to suggest 
that the serious minded technician 
makes a study of pink elephants; we 
would, however, suggest that there is 
considerable profit to be gained from 
a study of colour techniques, The 
growing importance of colour as a 
means of increasing the sales appeal 
of a product becomes apparent when 
we consider the increasing use being 
made of colour in films, advertise- 
ments, exhibition display stands and 
even in office machinery. 

Colour, although we may not be 
aware of it, plays a very important 
part in deciding our choice between 
One product and another, This fact 
must be borne in mind when choosing 
colour schemes for consumer goods 
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and particularly for export products. 
The whole field of colour selection 
involves not only the science of 
psychology, but often factual relation- 
ships embracing the sciences of 
physics, chemistry, psychophysics 
and philosophy. For psychological 
reasons for example; the familiar case 
of red being used to indicate high 
temperature or danger can be traced 
to the fact that man has always asso- 
ciated red with heat and action in 
thought and emotions. For factual 
reasons a yellow background is often 
used to make a dark thread show up 
in textile machinery. The eye sees 
more readily when yellow and black 
are set off against each other than 
when any other colour combination is 
used. 

Turning from these considerations 
to the case of colour harmony and its 
associations we would quote a typical 
case from the records of an American 
railway company which demonstrates 
the care necessary in colour planning, 
and the difficulties encountered when 
colour harmony alone is made the 
basis for choice without further con- 
sideration of the practical aspects of 
the individual case. 


This railway company decided to 











paint its locomotives in colour to 
make them attractive and to enhance 
their prestige value. The first colour 
scheme chosen was yellow and green. 
This combination was both attractive 
and striking but it blended in so well 
with the Northern Californian foliage 
that the locos were almost invisible at 
about two hundred yards, A change 
followed to black and silver, this was 
thought to be fairly safe and, again, 
quite attractive and distinctive, but 
this time the colours blended in with 
the silver grey of the desert country 
of Utah and Nevada and once again 
the locos could not be seen at quite 
close range. A final change to orange 
and black satisfied both zsthetic and 
practical considerations. 

A few more examples will, perhaps, 
bring the point home even more 
forcibly. The Dunlop Rubber Co. 
states that the buying public has 
always been very sensitive to the 
colour of rubber used in cycle inner 
tubes and they say that increases and 
decreases in sales turnover can be 
traced to an alteration in the red 
shade of a popular line. Another 
example from the same source is the 
common golf ball. A blue-white 
colour is best from the sales point of 
view and any tendency for this colour 
to change to cream or even plain 
white during storage, arouses a dis- 
tinct sales resistance. Physiologically 
pink would be the best colour from 
the point of view of making the ball 
easier for the golfer to hit but no 
maker so far has had the courage to 
market such a ball. 

Racial characteristics also affect the 
likes and dislikes of certain people. A 
survey made a few years ago in the 
U.S.A. showed that families of Italian 
extraction favoured mother of pearl, 
tan and blue-green as colours for 
refrigerators. White, the “sanitary” 
colour was chosen by all other groups. 

On the other hand white is the 
Chinese colour for mourning and the 
writer can recall the case of a firm 
who could not understand why white 
enamel goods, acknowledged by most 
European buyers to be better than 
their competitor’s did not sell so well 
in China. The answer was that the 
competitor was one jump ahead of 
them in the matter of colour as his 
products were finished in blue. 

This matter of colour is most 
important in the export market as 
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local colour prejudices render certain 
colours undesirable because’ of 
religious beliefs, national sentiment 
or established custom. Again, this 
matter must not be dismissed as of no 
interest to the manufacturer who does 
not export. Would you, for example, 
as a home buyer, purchase a primrose 
yellow motor-car, a pure white radio 
cabinet or a bedroom suite finished in 
a bright shade of orange with purple 
relief? 

All the above are rather obvious or 
specialised examples of the use of 
appropriate colours, What, we may 
ask, is the significance of colour when 
dealing with a technical product such 
as a rubber-bonded engine mounting? 
Is colour of any importance in that 
case? Apparently it is. A technical 
paper, read before the Institute of the 
Rubber Industry by a Mr. T. Gray, 
some years ago answers the point 
quite well. The author refers to an 
engineer who may be called on to 
choose between rubber mountings 
“which look like a block of rubber 
covered with a fine vintage bloom, 
attached to metal parts tastefully 
finished in a mottle of brass plating, 
rust and black enamel” and a product 
cleanly coloured to suggest it is a 
thing of precision. The choice (apart 
from any _ pronounced _ technical 
differences, and perhaps in spite of 
them) weuld be obvious. 

Further examples of the significance 
of colour are to be found in the pre- 
sent practice of using colours on 
machines to ensure safety in opera- 
tion. Warm colours, those with red 
and yellow in them to indicate cutting 
edges, moving arms, switchgear, gear- 
cases, etc. Cool colours, those con- 
taining blue, providing the back- 
ground colour. The physical sense is 
brought into play in this case as 
the warm colours will always appear 
to be advancing and, at a distance of 
about 20 ft. the warm colour will 
appear to be about a foot nearer than 
the cool colour. 

A big advance has recently been 
made by the adoption of colour in 
office machines and equipment. The 
high contrast between white paper and 
dark backgrounds of _ typewriters, 
duplicators, desks and other items has, 
in the past, led to fatigue and has 
been proved to actually slow down 
the reaction of the office worker. By 
introducing lighter colours, for 
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example colours of 35 per cent. light 
reflectance in place of the older level 
of about 10 to 15 per cent., there is 
less eyestrain, less fatigue and, there- 
fore, faster and more accurate work. 

Having now emphasised the import- 
ance of colour, let us now analyse 
colour itself. What is colour? What 
makes colour? What method can be 
used to specify colour? If we are to 
use any property for our own ends, 
the obvious first step is to thoroughly 
understand the medium in which we 
are working. 

No two people see in the same way 
the colours which the human eye ean 
discern; incidentally there are about 
ten million colours distinguishable to 
the eye. The average man can com- 
fortably distinguish about ninety-five 
colour family variations but he cannot 
use with certainty more than about 
two dozen colour names. We must 
face the fact that we neither know 
what colour is nor how we see it. We 
cannot always tell the name of the 
colour or its component colour. 

In terms of physics the sense of 
colour is caused by the effect of light 
waves of different wave lengths 
striking upon the retina of the eye. 
Each colour represents a _ different 
wave length ranging from 350 to 
700 millimicrons (a millimicron is 
equal to one ten-millionth of a 
metre). Red colours are from 610 to 
700 millimicrons and have the longest 
wave length, anything less than 350 
millimicrons is absorbed in the pupil 
of the eye before reaching the retina. 

When white light or sunlight strikes 
an object all the visible wave lengths 
of the spectrum are not reflected back, 
some are absorbed and the remainder, 
reflected back to the eye, cause the 
sensation of colour. Red_ surfaces, 


for example a pillar box, absorb all 
wave lengths except some in the red 





Diagram to prove that 
you cannot trust your 
eyes on colour and 
shade. The two grey 
rectangles are both the 
same shade, as will be 
seen by masking out 
the rest of the diagram 


Black surfaces absorb all the 


range. 
visible light wave lengths. 

It is true, of course, that most of 
the world’s great painters have neither 
known nor cared about light wave- 


lengths, the solar spectrum, and so 
on, but no old master ever had to pro- 
duce one million articles, of a colour 
designed to meet competition, and of 
such uniformity that the first article 
was completely indistinguishable from 
the last. 

It is just this latter requirement that 
makes it so necessary for us to be 
able to describe, designate and specify 
colours for industrial applications 
with the certainty that the specifica- 
tion can be understood and adhered 
to by the average firm turning out 
large quantities of coloured products. 

Obviously it would be physically 
impossible to use descriptive terms for 
the purpose of designating the almost 
innumerable colour variations that 
exist, consequently there have been 
many attemots to construct a system 
of specifying colours, these fall into 
one or other of the following groups: 

(a) The Arbitrary name system. 
This was the first and oldest 
system and suffers from the big 
drawback that a term such as 
“crushed strawberry” or “dusty 
pink” does not convey the same 
thing to any two people. 

(b) The code or number systems, 
examples of which are the Mun- 
sell and Ostwald and the Ridge- 
way Colour Chart systems. 
These suffer from four draw- 
backs as follows: (1) The 
samples fade and are thus not 
reliable. (2) It is impossible to 
include more than a selection of 
the many hundreds of colours 
distinguishable to the eye. (3) 
The presence of 
colours can influence the appear- 
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ELECTROPLATERS 


* The answer to your drying problem 
for small quantity production. 


% 25 Ib. of work dry in 3 minutes. 
% No staining—no more holes and 
crevices stopped up with sawdust. 
*% Correct height for easy loading. 
*% Designed for efficiency. 
Compact and streamlined. 


% Scrap your sawdust tanks 
and rid yourselves of a 
real Plating Shop problem 

by installing this 
modern drying equipment. 


Send for illustrated leaflet. 


- 
e 
Sccoo 
> ae 
°e0 


oO 





° 
. 
ae 
He 
oo0° 


eove00 
990000 


° 


27 APRIL—8 MAY 
pei BROMWICH D. 226 


SEE OOR EXHIBIT 


R. CRUICKSHANK LTD | cents ines 


Telegrams: 


CAMDEN STREET, BIRMINGHAM 1 Cruickshank, Birmingham 
SMIC, 50le 
591 








INDUSTRIAL FINISHING 


ance to the eye of the test 
colours. (4) The colours of a 
given code look different under 
artificial light or natural light. 
(c) Actual physical measurement by 
means of instruments, This last 
system is obviously the most 
satisfactory. Heretofore, how- 
ever, the equipment has been 
relatively expensive and elabor- 
ate. During the last few years 
the advent of the simple and 
reliable type of instrument 
known as the reflectometer, has 
enabled a method to be applied 
for checking, comparing and 
specifying colour by a simple 
set of numbers. The reflecto- 
meter is at least equal to the 
human eye in its power of dis- 
crimination and has the advant- 


age that it is not affected 
by physical or psychological 
influences. The system is based 


on the fact that white light con- 
sists of equal parts of red, green 
and blue and it works as 
follows: 

The formula for white lighi 
can be written as: 





Red light 333% 
Green light 333% 
Blue light 333% 

Total White 100% 





This is the amount of light that 
a standard white surface would 
reflect. 

When measuring a colour the 
reflectometer will enable us to com- 
pare the amount actually reflected 
with the amount known to be reflected 
from white. if we assume that the 
colour reflects 60 per cent. as much 
as a Standard white surface this can be 
used as a measure of intensity. The 
instrument can also tell us that of this 
60 per cent. of reflected light, 25 per 
cent. is red, 15 per cent. green and 
20 per cent. blue for example. Having 
this information we can now express 
the colour in the style of a formula 
without risk of error or ambiguity 
thus : 


Red 25% 
Green ... 15% 
Blue 20% 
Total 60% =light 


lavender or pale purple —— 
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The formula will be a little easier 
to appreciate if, to demonstrate the 


point, we take away the equal 
amounts that go to make white. Thus 
if we take 15 per cent. from each, we 


get: 
Red... cad 
Blue... os a% 
White 3 x 15% 45% 





It is somewhat easier to see, in this 
manner, that the colour is a light 
purple shade, The reflectometer thus 
provides a means of specifying colour 
by a formula which tells us its hue, 
tint and intensity. This is accurate 
enough for the purposes of colour 
control and selection. 

The use of the reflectometer is 
becoming essential in factories which 
make a large range of products all of 
which must match each other, for 
instance a range of kitchen equip- 
ment which is bought or collected 
together over a period of time. 
Seldom will refrigerators, sink units, 
washing machines, kitchen cabinets 
and hollow-ware all be made in the 
same factory, but they will come 
together in the kitchen and that is 
where the difference in shade will 
show up. 

The problem of getting a good 
colour match in cases like this is a 
serious one. Some kitchen appli- 
ances are finished in vitreous enamel, 
some in organic finishes and some 
with combinations of both (refrigera- 
tors are a typical example of the 
latter case), Since vitreous enamel is 
less flexible in its colour range, the 
normal practice is to prepare colour 
samples or reference panels of the 
vitreous shades and use these as 
reference standards for the matching 
of the organic finishes. 

When a factory is making a con- 
tinuous run on any product such as, 
for example, a series of motor-car 
bodies or wings which will meet up at 
a later date with other parts, a 
gradual but none the less definite 
drift of colour will occur between the 
start and finish of the run without the 
human eye being aware of it until 
the assembly department discovers the 
difference on the final assembly line— 
too late to do anything about it. 

The human eye is a most unreliable 
instrument for the purpose of estimat- ° 
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DIAMOND BLACK 


A NEW SYNTHETIC STOVING ENAMEL 


WITH THE FOLLOWING ADVANTAGES :— 
1. Excellent gloss 


2. Unsurpassed depth of colour 


3. Remarkable flow :—freedom from “orange 


peel’’ or dipping marks 
Rapid stoving 
Mar-proof 


Good adhesion to difficult metals 


ee se eS 


temperature 


Delivery from stock in all standard colours. Samples and prices 
from the SOLE MANUFACTURERS 





Full details from A. W. GROUP 


A. LEARNER & CO. LTD. 


WHARTON STREET 
NECHELLS 
BIRMINGHAM 7 


Phone: East 0410 & 0419 


MANUFACTURERS OF CELLULOSE AND 
LACQUERS AND 


SOUTHFIELDS 
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Flexibility retained over a wide range of 


AULT & WIBORG LTD. 
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LONDON, S.W.18 
Phone: PUTney 7222 (20 lines) 
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ing colour changes from inspections 
made at random. It is very much 
affected by differences between one 
man and the next, by the health of 
the viewer, by the influence of sur- 
rounding colours, and in any case by 
the lack of a precise method of 
specifying a colour in words. How- 
ever, a regular check by means of the 
reflectometer can detect changes in 
good time and, even more important, 
it can tell just where the colour is 
wrong. That is to say, it can indicate 
that a colour which should have 20 
per cent. blue in it has only 15 per 
cent., and suitable steps can be taken 
to remedy the deficiency. 

So far we have dealt with the use, 
measurement, specification and con- 


trol of colour; let us, in closing, 
briefly consider the principles of 
planning colour applications. The 


initial step in all colour application 
plans is to consider the colours in 
terms of their family group. This 
method of breakdown is _ based 
roughly on the range of colours in 
the visible spectrum and the colour 
families are the groups in the 
successive segments of the visible 
spectrum as established by a series of 
vertical lines. With these groups in 
mind, plus a sound knowledge of the 
principles of complementary colour 
and “after image” as evidenced by our 
pink elephant mentioned in the open- 
ing paragraph, such disasters as 
alternate stripes of red and green 
creating a visual blur can_ be 
avoided. As a further precaution, 
when planning colours, the following 
ten questions should be considered: 
1. What is the purpose of the 
colour plan? 
2. Under what conditions will the 
product be used? 
3. Where, on the product, will the 
colour be applied? 


4. If for export, what are the 
religious or political implica- 
tions? 

5. Is there any _ psychological 
implication in the product or 
its uses? 


6: What colour does the competitor 
(if any) employ? 

7. Is the product viewed under 
artificial or natural light? This 
affects the light under which the 
choice must be made. 

8. What is the life of the product? 
It is wasteful to use too good a 
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finish on a short life product, 
9. Has .the material of which the 

product is made, any natural 

colour? If so can it be adapted. 

10. Is a glossy colour desirable or 

otherwise. 

Colour planning abounds in traps 
for the unwary and careful checking 
of the above points, together with a 
consideration of the examples given 
earlier, will go far to ease the path of 
the would-be colour planner. There 
is, however, no substitute for taste 
and the judgment that comes from 
experience. 





Griffin. and  Tatlock Ltd. have 
recently issued a catalogue of Chemicals 
and Reagents which wili, perhaps, be 
of interest to readers. 

This edition has been set in double 
column form for ease of reference and, 
but for a few exceptions, they have 
adopted the metric system throughout, 
in accordance with current trends in the 
laboratory chemicals industry in_ this 
country and for the convenience of 
customers abroad. Copies of _ this 
catalogue No. 66 C.R., are available 
free on request for use in laboratories 
engaged in research analysis, education 
and industry. 


New Telephone No. Silver Paint 
and Lacquer Co. Ltd., have had their 
number changed. It is now Leeds 
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METAL SPRAYING BY THE WIRE PROCESS GIVES THE GREATEST PROTECTION AGAINST CORROSION 
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mt UG Se 
Regd. Trade Mark 
Specialists in the design and manufacture 
of Metal Spraying Equipment since 1922 


METAL SPRAYING PLANTS: METALLISATION LTD., BARCLAYS BANK CHAMBERS, DUDLEY, WORCS 
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Retirements 

Mr. G. R. Salmon retired from 
Goodlass Wall and Co. Ltd. on 
February 28th last after a service life 
with the company of more than fifty 
years. He joined the company as 
junior clerk in 1901 and reached the 
position of advertising manager via 
the sales department. 


Three employees of Halex Ltd., 
who together have worked with the 
Xylonite Group for a combined total 
of 132 years, retired at the end of 
1952. 


Sydney W. Snell, Halex technical 
director since 1947, is retiring, but the 
company retains his services as con- 
sultant. Mr. Snell has been respon- 
sible for the adoption in the factory 
of many new production methods. 


Reuben Marshall Greenstock, a 
Halex departmental manager, has 
been behind the introduction of many 
factory amenities, including social 
and sports events, during his long 
service with the company. 


Leonard Wilkinson joined the 
organisation at the age of 17, has 
worked in the Industrial Division of 
Halex for the past two years. He was 
previously in charge of sales in the 
Midlands. 


Appointments and Changes 


Mr. Reginald G. Sheldrake has been 
appointed General Sales Manager of 
the County Chemical Co. Ltd., Bir-7 
mingham, the manufacturers of. 
Chemico Cleanser. Prior to the war 
he was the firm’s representative in the 
London Area. 


John Hand, B.Sc., has been made 
technical director of Scott Bader and 
Co. Ltd., synthetic resin manufac- 
turers, of Wellingborough, Northants. 

Mr. Hand is well known in the 
paint, rubber and printing-ink trades. 


Mr. G. C. Ivess, who was managing 
director of Fleetwood Paints Ltd., 
resigned recently. We understand, 
however, that he is not leaving the 
paint trade. 

He was one of the band who 
fought against the proposed concen- 
tration of the paint trade during the 
war, which resulted in the formation 
of the P.M.A.T.A. Later he took an 
active part in Paint Federation 
affairs and for two years was chair- 
man of the London Association. 





Obituary 


We regret to announce the death of 
Mr. F. C. Dyche-Teague, managing 
director of Detel Products Ltd., also 
the death of Mr. G. C. Bassett, a past 
director of Manders Printing Inks 
Ltd., who was a well-known figure in 
Midland printing-ink circles. 
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FINISH 


A Thermosetting Synthetic Lacquer 
forming a metallic texture effect 
under normal conditions and possess- 
ing excellent scratch proof and heat 
resisting properties. 
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APPOINTMENTS VACANT 





ALVANIZING (HOT DIP). Manager required for old-established 
galvanizing works in Midlands. General work, malleable. castings, tubes, 
sheet metal work, grey iron castings. wire work, etc. Present output running 
between 50 and 100 tons per week. The manager would be required to plan 
production, organise all labour and supervise the care of all equipment. Man 
with previous experience preferred, alternatively man with technical qualifica- 
tions would be considered. Salary according to qualifications would be made 
up of basic monthly salary, plus a bonus on profits of the department. 
Applications will be treated in strictest confidence. Please write in first 
instance to A. A. Black Ltd. (Dept. Y), 113 Bristol Road, Birmingham S. 














WANTED 





\ ANTED, a second-hand Ballard continuous convection oven; gas or 

oil fired, approximate dimensions (inside): 5 ft. high by 5 ft. wide 
by 8 ft. stoving length. Should be complete with all control equipment, 
thermostats, cut-off valves, exhaust fans, etc.—Offers to T. A. Wotherspoon, 
Chief Engineer, William Hunt and Sons, The Brades Ltd., Brades Steelworks, 


Nr. Birmingham. 














Jenolite’s success with metal finishing 


RUST-PROOFING PROCESS ACCLAIMED 


Improved appearance and safety factor 


Rust ruins the appearance of metal and presents a serious 
problem by causing danger-spots which can weaken and 
sometimes fracture metals. 


Unnecessary risks can be 
avoided and existing 
difficulties overcome by 
the pretreatments of metal 
surfaces with Jenolite. 
Scientists in Jenolite’s 
laboratories are constantly 
carrying out research on 
the three-fold problem of 
promoting rust removal— 
rust prevention and paint 
adhesion. 


LTD. 

















By Courtesy of Burroughs Adding 
‘achine Ltd. 


Simple application 
Jenolite does three tasks 
in one operation. It re- 
moves the rust scale, 
prevents further corrosion 
and keys the metal surface 
for paint application. 


Further rust preven- 
tion an advantage 


Metal treated with Jenolite 
looks better and is better. 
Jenolized surfaces enjoy a 
far greater extension of 
life than untreated metals. 


The advice of our Technical Service is at your disposal. 


> London : 


43 Piazza Chambers, Covent Garden, W.C.2 


Telephone: TEMple Bar 1745, 3058 and 3059. 
Glasgow: Jenolite House, 304 High Street, Glasgow, C.4 
Telephone: Bell 2438/9 





598 























ADVERTISERS’ 


Aeraspray Manufacturing Co. Ltd., The .. 
Aerograph Co. Ltd., The Rs - 
Air Industrial Developments Ltd. 

Allied Paints and Chemicals Ltd. .. - 
Ashton and Moore (Metal —— Ltd. 
Atlas Diesel Co. Ltd. Ay 
Atlas Plating Works Ltd. 

Ault and Wiborg Group 


Ballard, F. J. and Co. Ltd. .. 
Bennett (Hyde) and Co, Ltd. “p 
Berger, Lewis (Great Britain) Ltd. 
B.H. Chemicals Ltd. . os 
Bratt Colbran Ltd. 

British Oxygen Co. Ltd. 

British Paints Ltd. 

British Vapour Blast Ltd. 

Brough, E. A. and Co, Ltd. .. 
Bullows, A. and Sons Ltd... 


Canning, W. and Co, Ltd. 


Cellon Ltd. 

Controlled Heat and Air Ltd. 
Croda Ltd. ne : 
Cruickshank, R. Ltd. 


De La Rue, Thomas and Co. Ltd. ‘ 
Delta Technical and Commercial Services 
Drummond Patents (Holdings) Ltd. 


Electric Construction Co. Ltd., The v 
Electro-Chemical Engineering Co. Ltd., The 
Fletcher Miller Ltd. 


Gas Council, The * 

General Electric Co. Ltd., The 
General and Industrial Paints Ltd. 
Gittings and Hills Ltd. ; 
Goldsworthy, Thomas and Sons Ltd. 
Goodlass, Wall and Co. 

Grauer and Weil Ltd. 

Griffiths, A. E. (Smethwick) ‘Ltd. 


er John and Sons (Bristol and London) 


Hawley, John and Co. " (Walsall) Lid. 
Heat and Air Systems Ltd. .. 4a 
Hockley Chemical Co. Ltd., The 
Holden, Arthur and Sons Ltd. 
Honeywell-Brown Ltd. 


Cover iv 
‘ aa 531 
Carrier Engineering Co, Ltd. ee Cover ii 


529 


591 


585 


573 
539 





INDUSTRIAL 


INDEX 


Imperial Chemical Industries Ltd. bchsecs 
Division) a a 

Incandescent Heat Co. Ltd. 

Ingham Clark, Robert and Co. 

lonic Plating Ce, Tid ... 


Jenolite Ltd. 
Jenson and Nicholson Ltd. 


Kaylee Transfers Ltd. .. 
Kearsley, Robert and Co. 


Learner, A. and Co. Ltd. 


McDowell, Thomas and Co. Ltd. .. 

Macpherson, Donald and Co. Ltd. .. 

Mander Bros. Ltd. he , 

Metallisation Ltd. = B 

Metal Porcelains Ltd. = 

Metropolitan-Vikcers Electrical Co. Ltd... 

Micafine Ltd. 

Midland Galvanizers Ltd. 

— Mining and Manufacturing Co. 
te 

Modern Industrial Ventilation and Oven 
Co. ‘5 - sé 


Morris, B. O. Ltd. 


FINISHING 





Neil and Spencer Ltd. 584 
Norgren, C. A. Ltd. , _ 
Parkinson and Cowan (Gas Meters) Lid. 583 
Parsons, Thomas and Sons 538 
Perfectair Ltd. _ 
Pincin, Johnson and Associates Ltd. 525 
Postans Ltd. - _ 
Preston, John and Co. ‘Ltd, _— 
Prodorite Ltd. ae Cover iii 
Pyrene Co, Ltd., ‘The |. 54 
Radiant Heating Ltd. 527 
Scrib Ltd. (Metal Section) 565 
Shell Chemicals Ltd. 537 
Spencer and Halstead Ltd. — 
Stordy Engineering Ltd. 528 
Sunbeam Anti-Corrosives Ltd. = 
Tack All Tackrag (Eng.) Ltd. -- 
Technical Brushes Ltd. . 
Teleflex Products Ltd. 582 
Thornley and — ’ Lid. 551 


Titanine Ltd. 
Trapinex Ltd. 
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